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| segage GEON may be made a wide variety of 

thermoplastic elastomers which can easily be 
extruded, pressure or injection molded, calen- 
dered, cast into sheet and film, or used as coatings 
for fabric and paper. 


The following properties in innumerable com- 
binations may be found in products of GEON: 








Flexible Wide range of colors 

Waterproof and luster 

Light weight Electrical insulation 

High tensile strength Odorless 

Easily embossed Wide hardness range 
Resistance La 

Acids ight Mildew 

Alkalies Air ss 

Chemicals Aging Abrasion 
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Ungl Resina &: Plastic 





Already many new — and, in some cases, revolutionary — 
uses have been found in such fields as plastics extrusion and 
molding, electronics, metals, textile, paper, packaging, rub- 
ber, food and beverage, and many others in which a 
seemingly limitless number of uses is yet to be discovered. 
For example, it has just been found that GEON, when 
properly blended, improves a synthetic rubber’s resistance 
to sunlight. 

Does all this suggest some new product or application or 
use to you? Our research staff and laboratory facilities are 
ready to help you. For answers to your questions or for belp 
on specific problems write 


Dept. I-2 CHEMICAL DIVISION 
The B. F. Goodrich Company 


ROSE BUILDING €£. NINTH & PROSPECT CLEVELAND 15, OHIO 


GEON is available to industrial users subject to allocation under General 
Preference Order M-10. Limited quantities can be had for experiment. 
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a of military products are 
being adapted for civilian needs. 
Many of them used in aircraft owe 
their success to light weight. Lami- 
nated or Molded INSUROK, ac- 
cording to grade, has a specific grav- 
ity of from 1.06 to 2.09. It is consid- 
erably lighter than the specific grav- 
ity of aluminum which is 2.70 and 


INSUROK.....-... 


‘REMINDS ME... 





is extremely strong for its weight. 

If light weight combined with 
strength is important in the product 
you are developing or improving, let 
a Richardson Plastician suggest the 
grade of INSUROK best suited to 
your need. His experience may save 
you a great deal of time and money. 


Just write for complete information. 
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Whe m pr duct needs dictate 
the use of a strong, light- 
weight material, many de 

signers automatically specify Laminated 
INSL ROK, Molded INSL ROK solves a 
host of other problems for them, too. 










INSUROK T-60! HAS A SPECIFIC GRAVITY OF ONLY 1.35” 
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Flying two stock model P-51 Mustang fighters, Army 
flyers established a new coast-to-coast record May 12, 


MUSTANG PILOTS FLY UNDER A CANOPY OF 





1944, when they fiew from Los Angeles to New 2 
York in slightly more than six and one-half hours. 


The Transparency of This Du Pont Plastic 


Provides Full Vision in All Directions at All Times! 


OCKPITS of North Amer- 
ican’s P-51 Mustang fight- 
ers now carry a protective hood 
of transparent “Lucite.”’ This 
new “teardrop” enclosure is 
formed from a single sheet of 
“Lucite” by a new process 
which reduces optical distor- 
tion. The design also improves 
rear vision for the pilot. 
“Lucite”’ is Du Pont’s trade- 
mark for its methyl metha- 
crylate resin. Crystal-clear 
transparency, light weight, ex- 
cellent tensile and flexural 
strength, resistance to chem- 
icals, low thermal conductivity 
and many other properties make 
“Lucite” a prime favorite in 


different types of planes made 
by America’s leading aircraft 
manufacturers. 


WRITE for our 114-page “‘Lucite” 
aircraft manual, which gives 
detailed information on its gen- 
eral properties, as well as on its 


fabrication, forming and re- 
pairing. E. I. du Pont de 
Nemours & Co. (Inc.), Plastics 
Department, Arlington, N. J., 
or 5801 So. Broadway, Los 
Angeles 3, Cal. In Canada: 
Canadian Industries, Ltd., 
Montreal. 


BUY MORE THAN BEFORE—IN THE Sth WAR LOANI 


GU PONT 


DUPONT PLASTICS 


Better Things for Better Living... Through Chemistry 
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The skills of our highly trained engineers and 
draftsmen are completely represented in REED- 
PRENTICE Injection Molding Machines. They have 
helped to bring the models of different capacities 
to their peak of world-wide use. In this depart- 
ment scores of developments and improvements 
have evolved, the result of close relations with the 
ever growing plastics industry and its needs — 
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INJECTION MOLDING MACHINES ARE DESIGNEI 


improvements embodied in new machines and 
simultaneously made available to earlier owners 
as well. Expert and continuous engineering pays 
dividends in machine performance. 

In addition to the 10H-22 oz. illustrated 
above, REED-PRENTICE Injection Molding Ma- 
chines are available in sizes: 10A-4 oz., 10D- 
6 oz., 10D-8 oz., and 10F-16 oz. 





NEW YORK OFFICE 
75 West St. 
New York 6, N. Y. 


CLEVELAND OFFICE 
1213 W. 3rd St. 
Cleveland 13, Ohio 





YW MASS.,U.S 











The pen that decorates your desk or 
nesiles in your pocket is a good re- 
minder of an industry that uses plastics 
with a merchandising flare. 

All the basic appeals of Lumarith* 
"and Celluloid* are capitalized by these 
) producers of writing instruments—strik- 
ing colors...configurations and mottled 
effects...the naturally rich, glossy sur- 
face that never wears off... the pleas- 


aniness to touch that is never too cool 
*Reg. U. 8. Pat. Of. 


— CEEANESE 
‘PLASTICS 


— 
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or too warm...the light weight and 
toughness! These are the things which 
Celanese plastics can offer your prod- 
uct — with the greatest color range of 
any material. 

But equally important is the Celanese 
approach to your problem. Celanese 
offers both technical and merchandis- 
ing assistance. From the pioneer work 
with Celluloid on through the develop- 
ment of Lumarith sheets, rods, tubes 


and molding materials, Celanese has 
accumulated—not only production data, 
but marketing information as well. You 
will find Celanese able to keep pace 
with you in developing finer, more use- 
ful and more marketable products. 
The Celanese technical staff is always 
available for consultations. Celanese 
Celluloid Corporation, a division of 
Celanese Corporation of America, 180 
Madison Ayea New York 16, N. Y. 
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Everyone talks 

about plastics, 

but we are ready 

to do something about it! 
Busy as we are 

with hush-hush jobs 

for our Uncle and yours, 
we still may be able 

to help you 

because we are 

the country’s largest producer 
of injection-molded 

heavy section pieces. 

Our research, development, 
and die departments, 


are at your service. 


we 
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EXTRA PROTECTION! 


Were you to be entrusted with money—and 
it behooved you to get it to the bank safely, 
you'd be wise to call upon Extra Protection 
... Such a step safeguards the weak—makes 
the strong, stronger! 

A die mold is an appreciable money 
equivalent—it represents a very important 
investment. Its handling deserves all the 
protection you can provide . . . and yet, all 
the protection you need give its working 
areas is a thin armor plate deposit of hard 


/NDUSTRIAL 


“Armorplate for Industry” 


chromium. The die surfaces then become 
twice as hard as steel— remain dimension- 
ally accurate—as smooth as a mirror—and 
stand off the wear and tear of constant 
performance. 

To assure the fullest possible degree of 
die safety—at all times or in an emergency 
—call upon 1.H.C.’s service “cops”. They 
know the value of die protection and your 
most valuable molds are safe from destruc- 
tive influences in their capable hands. 


Co. 


15 ROME STREET «+ NEWARK, NEW JERSEY 












Onsistency 
in Running 











This celebrated clock has been 
running for over 150 years. Made 
by Alexander Cummings of Lon- 
don. Circa 1790. From the famous 
Wetherfield Collection of English 
clocks on display at the galleries 
of Arthur S. Vernay, N. Y. C. 





Consistent performance makes an antique clock valuable. And consistency is just as 
essential in a plastic. Molders have learned to depend on the fine running qualities of 
Chemaco molding powders. From drum to drum, there is a clock-like regularity in color, 


formula, running qualities and results. 


Chemaco plastics will meet your most exacting specifications, whether they call 


for cellulose acetate, ethyl cellulose, vinyls or polystyrene. 


Chemaco engineers are ready to offer assistance in the selection of the correct 


material and formula. 


CHEMACO CORPORATION 
A subsidiary of Manufacturers Chemical Corporation, Berkeley Heights, N. J. 
Branch office in Cleveland. Representatives in Los Angeles and San Francisco. 




















Wrete on your letterbead for the 
Injection Moldew and Extruded 
Plastics Catalog III or for the 
LOMAS POAGG tubing and 
fittings circular.* Made of Saran. 


Itis always difficult to obtain a firm foothold for any 
new approach... whether it be invasion of a hostile 
foreign shore or overcoming unreasoning resist- 
ance to a revolutionary product. Contrary to the 
usual battle for acceptance, TRS-PLAGMIS* tubing, 
pipe and fittings found a ready welcome because of 
their practical adaptability in a wide variety of 
applications. And, their use is increasing daily 
due to the ideal combination of characteristics 
which enable these products to conquer seemingly 
impossible problems. 

THESPIAGMIS successfully demonstrates its ex- 
ceptional qualities under high bursting and work- 
ing pressures . . . besides having the important 
advantages offered by its fine insulating proper- 
ties, resistance to most chemicals, flexibility and 
ease of handling. In many cases, these combined 
endowments of {70RG-FRRGMS make it superior to 
the vital metals it has replaced. 

SSPIAGMS tubing is available in outside 
diameters of %" through %4”, in a variety of wall 
thicknesses. Special sizes of tubing on request. 

THES-PIASMIS pipe can be obtained in outside 


diameters of 42" through 4”. 


ELMER E. MILLS CORPORATION 


Molders of Tenite, Lumarith, Plastacele, Fibestos, Lucite, 
Crystallite Polystyrene, Styron, Lustron, Loalin, Vinylite, 
Mills-Plastic, Saran and other Thermoplastic Materials 


153 WEST HURON STREET, CHICAGO 10, ILLINOIS 















REGISTERED TRADE MARK 








Hydraulic Units 
Assemble info 
3000 p. s. i. 
Test Equipment 
and Benches 


3000 p.s.i. Cylinder Test Bench 
Manufactured by 
Accmatool Corp. of New York, N. Y. 








me 
ie 
7 
PUMPS : 4-WAY VALVES 
ACCUMULATORS : UNLOADING 

PRESSURE METERING VALVES : AND RELIEF VALVES 
* 
* 

Specifications and Engineering Data on Reguest 
« 


THE NEW WORK AIR BRAKE COMPANY 
Atydeaslie Livinion 


420 Lexington Avenue, New York 17, N. Y. 
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WHEN YOU'RE IN A Tight Spot. » » TRY NIXON 


Send out an SOS for an outfit ... like Nrxon. 


We strive to meet your deadline . . . despite 


all obstacles. 





MATERIALS: Cellulose Acetate + Cellulose Nitrate + Ethyl Cellulose 


AVAILABILITY: Sheets + Rods + Tubes + Extruded Profiles 
Cellulose Acetate and Ethyl Cellulose Molding Powder 


NIXON NITRATAON WORKS NIXON, NEW JERSEY 


A. F. PERRY W. S. MOWRY 
126 Marsdon St. 401 Loudermann Bldg. 
St. Louis, Mo. 


c. D. KERR, JR. 


M. FAHRINGER 
1635 West Farwell Ave. 5600 Bedford Road Leominster 
Chicago, Ill. Detroit, Mich. Mass. Springfield, Mass. 
NORTHWEST PLASTICS INDUSTRIES 
921 Terminal Sales Bldg. 415 Fourth Cherry Bldg. 
Seattle, Washington 


Portland, Ore. 


HOBBS GLASS, LTD., Canadian Distributors—Quebec * Montreal + Ottawa + Toronto * Hamilton 
Brantford + London * Windsor + Winnipeg * Moose Jaw + Saskatoon + Vancouver * Victoria 
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Odds Are in Your Favor 


Chances are you'll gain by sitting down with one of our very 


practical field men to discuss your coated abrasive operations. 





You'll find his familiarity with the newest sanding machines | ad 
as well as his complete knowledge of the thousands of forms pe 
we make very helpful in these busy times when greater out- fs 
put through faster, better finishing is so important and yet 


seemingly unattainable. < 


He may even recommend, to your advantage, converting some 
existing method to the high speed mechanical use of modern n 


abrasive paper or cloth. le 


Just that one idea —conversion; why not explore its possi- a 


bilities? You certainly can’t lose. 





i 





BE H R * M A N N I N G | BRANCHES: Boston, Buffalo, Chicago, Cleveland, 


Cincinnati, Grand Rapids, High Point, Indianapolis, 
( DIVISION OF NORTON COMPANY ) a, a 


TROY, N. Y. 


Detroit, Los Angeles, New York, San Francisco, 
BNORTON ABRASIVES Philadelphia, St. Louis, Tacoma. 
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It may seem strange to think of glass 
adding great impact strength to any 
material. Yet that is just what hap- 
pens when Fiberglas*—in the form 
of woven glass fibers—is used to 
reinforce certain plastics. 

This combination has resulted in a 
new kind of structural material with 
some qualities which excel those of 
any other material now known! 

Besides its surprising ability to ab- 
sorb shock, this new Fiberglas-plastic 
material combines great strength (in 
tension and compression) with very 
low weight. It also has dimensional 
stability (neither shrinks nor stretches) 
and has high fatigue resistance under 
vibration and other stresses. 

All these features have combined 
to provide outstanding advantages 


FIBERGLA 


TOUGHER... 


STRONGER... 





for many special applications on 
military aircraft. 

Another real value of this glass- 
reinforced plastic is the ease with 





which it is fabricated into complex 
shapes and forms. Expensive dies 
and great pressure aren't needed. 
Machining is quick, accurate and 
clean. 

Admittedly, there is much to learn 
about this new material. Some 
authorities have called it a new ma- 
terial of construction. The ingenuity 
of engineers and designers of the 
plastics industry will broaden its use. 

Manufacturers and design engineers 
desiring more information regard- 
ing this revolutionary development 
or the reinforcing Fiberglas Textile 


*T. M. Reg. U. S. Pat. Of. 





MORE USEFUL? 


materials, now available in quantity, 





are invited to write: Owens-Corning 
Fiberglas Corporation, 1876 Nicholas 
Building, Toledo 1, Ohio; in Canada, 
Fiberglas Canada, Lid., Oshawa, Ont. 





LJ 


” Opp FOR ENGINEERS 


AND DESIGNERS 





Plastics reinforced with Fiberglas 
Textiles should be of great interest 
to designers, engineers and manu- 
facturers seeking a stronger, light 
er weight, more durable materio! 
We'll gladly help you get ac- 
quainted with fabricators now 
making this amazing new material 
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STURDY 


THE NEW MASSIVE MODEL 65 PRODUCES 
PREFORMS 3” DIAMETER, HAS A 3” DIE 
FILL AND APPLIES 75 TONS PRESSURE 


This rugged preform press with its heavy 
duty, one-piece cast steel main frame will pro- 
duce odd shapes as well as round preforms. 
The pressure applied by both top and bottom 
punches results in more solid, dense preforms, 
which have less tendency to crumble or break 
during handling. This new Model 65 press is 
built to safely withstand high pressures of up 
to 75 tons at top production efficiency. 





Choice of a complete size range of machines 
in both single punch models and multiple 
punch rotaries is also available. 


@ Write Dept. P for catalog or demonstration 


Model 65 


MPANY 


CHICAGO 24 
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When Victory comes, every manufacturer will be 

Oe interested in Velon .. . Firestone’s new material of 
almost limitless uses. 

For it can be woven into fine fabrics, or spun to 
| if steel-cable toughness .. . in infinite patterns and in 
Se any color. 

R-CONTRISUTION To A BETTER WAY OF LIFE by You'll first be seeing Velon as the virtually imper- 
ishable upholstery material of car, bus, train, and 


plane seats ...in brighter, gayer effects than ever 

restone == 
You'll find many uses for Velon . . . because it's 
stainless and non-inflammable ... can be wiped clean 


and colorful as new in a few seconds. 
y Keep your eye on Velon. It will play an important 


— 


wigs 


anethe 





part in everyone’s life . .. twar! 
For the best in music listen to the Voice of Firestone Monday Y = 
evenings over the entire NBC Coast to Coast network. *Trode Mark pronounced WEI 4ON 
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for each employee...each job... 


with DAZOR Fledi-y LAMPS 











ve $4 


» 3 





MORE PRODUCTION 


Both machine and hand operations go 
faster, more smoothly, with controlled 
localized lighting. Dazor Flooting Lamps 


help employees improve ond maintain Employees differ...and jobs differ...in their 


oMiconcy. lighting needs. That, in a nutshell, is the reason 
for the Dazor Floating Lamp—the first lamp with 
HIGHER ACCURACY complete lighting flexibility at the point of work. 
Adequate lighting aids precision, re- ’ ee 
tp gp litaggrlinanait ses wel The operator's finger-tip touch floats the Dazor 
cutting down spoilage. Dazor high Lamp to the exact position desired, where it stays 
ume aa oe nee . put without fastening. An enclosed balancing 





mechanism holds the lamp arm at the place 


GREATER SAFETY chosen . .. firmly . . . automatically. 
By lighting dark areas and danger points, 
eliminating reflected glare, reducing eye- 
strain and fatigue, Dazor Floating Lomps 
help te check accidents at the source. 


At the left are typical advantages of Dazor illumi- 
nation on machine tools, assembly lines, inspec- 
tion benches and drafting boards. To gauge these 
economies fully, get details from your experi- 





LOWER COSTS enced and cooperative Dazor-appointed distribu 
Dazor Floating Lamps deliver produc- tor. If you’d like this 16-page de- __,00" \ 
tive, economical light. Option of fivo- = [aye eae tt | 
sescent or tncandessent tomes ond scriptive booklet, ask for Booklet \ 

4 base types provides a correct fit “p”, we'll send it promptly. _ ~@.. 





for each instollation. 











Duncan Ave., St. Louis 10, Mo. j 





me Dazor Manufacturing Co., 4467 





Call your electrical wholesale supplier or write us 
for the names of our distributors in your locality. 


i. j 4 4 DAZOR Filesting LAMPS 


—— CHOICE OF 4 BASES —— 





PORTARE 
SENCH PEDESTAL 


eeacert FLUORESCENT and INCANDESCEN? 
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Today, plastic products and parts are important 
functionally. Therefor, their monufacture calls for 
the use of materials whose properties deliver the 
required performance under specified conditions. 
Since we work with many formulations — and with 
all three processes for moiding — ( onsolidated 
maintains a complete materials control laboratory 
and an engineering service division . . . to 
counsel with customers . . . to setermine the 

one correct mftterial . .» and to insure its proper 
production procedure. 


In that the assemblies shown here exemplify 
practical design—perfect material choice—ingenious 
mold making and flawless production, we present 
them as an invitation for you to test Consolidated's 


brand of plastic satisfaction. 


Consolidated 


“" MOLDED Provucts G@ } 
lj 309 CHERRY STREET, SCRANTON 2, PA. 


S713 tuclid Awe Derrouw — 7970 W. Geand Siva. Chicago ~ $49 W. Randolph it 
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PLASTIC LAMINATES 
74 hew current applications of 
RIEGEL-X PAPERS 


THE ACCEPTED STANDARD 
FOR PAPER BASE 
LAMINATED PAPERS 















Start thinking now Ps 
how Riegel-X Papers go 
may fit into your @::3), 





WRITE FOR 
INFORMATION , 
AND SAMPLES 










a | 


A group of plain and impregnated base papers for 
both fluid and direct pressure plastic laminates 





BOAT...in Cellulose 
themold, Ethyl 
jlastic by Western 
nc., is ideally suited 
» such boats light, 
ye ather-worthy. 


ty 


. » 
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ELLWLOSE PLASTICS ARE 4/GATWE/sGAT * 


Wherever the weight-factor is of prime importance 


when your prod- 


uct has to be both exceptionally light and superlatively tough—be 


certain to look carefully into the properties of the plastic s based on 


Cellulose. Few materials have such low specific gravity. Few have such 


inherent toughness. 
methods 
ith paper, cloth and other materials. 


Few lend themselves to such a variety of molding 


by injection, compression or extrusion, or as laminates 


Hercules does not make plastic s, but as a leading producer of ¢ ellulose deriv- 


tives is working constantly to supply those who do make plastics with even 


letter and more versatile base materials. For literature and other data based on 
ur years of Cellulose research, address Cellulose Products, Department MP-74, 
Hercules Powder Company, Wilmington 99, Delaware. 


TOUGH FLEXIBLE - 


HOUSINGS FOR THE ingenious Rist-lite 


flashlight had to be both feather-light and 


tough. And both these characteristics were 


found in Cellulose Acetate plastic, molded 
by Sterling Plastics, Inc. 


STABLE - 


TO SAVE EVERY OUNCE of weight is impera- 
tive in military aircraft. Therefore, the 
radio compass antennae of certain planes 
are housed in lightweight Acetate, molded 
by the Czecho-Peasant Art Company. 


2© i966 


LIGHTWEIGHT 


HERCULES 


CELLULOSE ACETATE 
CELLULOSE NITRATE 
ETHYL CELLULOSE 


* CLEAR ECONOMICAL 


THE VENTURI TUBE by means of which 
speed and altitude are measured for the 
pilot and navigator, is another important 
use of lightweight plastic on military planes. 
Molded of Lumarith Ethyl Cellulose. 
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435 MIDDLE NECK ROAD + GREAT NECK,N.Y. + Ahone: GREAT NECK 4054 3 
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ALUMINUM 
Cordo - Bonded 
to 


PLYWOOD 


100% wood 


' failure 


Actual Photograph 


SHEAR woop 
METAL wooo STRENGTH § FaiURE CORDO-BOND Adhesives may be able to 


Other typical Steel Birch Plywood 700 Ibs. psi 100% solve some of your present or post-war prob- 
Aluminum Birch Plywood 700 ibs. psi 100% lems in bonding metal, plastics, wood, glass, 


2 ' Moh 1300 Ibs. psi = 80% ; 3 
Cordo-Bonds OG Fo etd 1800 Ibs. a 60° paper, cloth or leather. Please write, giving 


Steel 
when tested Stainless details for specific analysis or request Cata- 
in shear zee: ee 1300 Ibs. psi_ 80% = toeue outlining CORDO-BOND Adhesives, 


Steel Maple 1000 Ibs. psi = é 
Alemiaum Meple 1100 tbs. psi uses, characteristics, bonding processes. 


CORDO CHEMICAL CORPORATION | 

_ 34 Smith St., Norwalk, Conn. - : 

INDUSTRIAL COATINGS «+ FINISHES 
INDUSTRIAL ADHESIVES 
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TEXTILE FABRICS 


FOR PLASTIC LAMINATES 





The 20 mills in the Deering Milliken 
group, with nearly a million spindles 
and 25,000 looms, produce a wide 
variety of cotton and synthetic fabrics. 
Our facilities and knowledge of textiles 
are at the service of the plastics industry. 















NI 


DEERING MILLIKEN & COMPANY 


INCORPORATED 




















at 


240 CHURCH STREET, NEW YORK 13, N. Y. 


Chicage Sales Office: Los Angeles Sales Office: 
300 West Adams Street 111 West Seventh Street 







Dallas Sales Office: 
503 Texas Bank Bidg. 
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Resin 


sE of “stock” resins—only approximately suited to specific 
applications—is a common and avoidable source of many 





resin “‘problems.” 


Because—unless ALL the functional and production requirements of 
two applications are IDENTICAL with one another (a rare occurrence), 
exactly the same resin can not be used with maximum success for both. 


However, the chemicals from which phenolic resins are obtained can be 
varied in an almost infinite number of combinations—to produce resin 
properties precisely fitted to any one of a wide range of applications. 


Hence— when a resin is scientifically prepared for one specific application 
— job-tested—and its production stabilized (held within extremely close 
range of variation) the best results are obtained (see examples on this page). 


That’s why C.P.C. recommends, and has specialized in, the development 
and stabilization of specification resins. That's why important industrial 
users come to C.P.C. for practical solutions to major 
resin problems. 


if you have a resin problem or contemplate using resins 
in any operation or process, write Central Process 
Corporation, 1401 Circle Ave., Forest Park, Illinois. 





¢, CENTRAL PROCESS 
CORPORATION 


cca weet a “iG iy Crete! 













LEADING MANUFACTURER OI avi- Paning and replacing 

ation equipment (name on of diaphragms facilitated. A metal-to-rub- 
request) presented this problem: ber bonding agent, resistant to immersion 
This manufacturer’s carburetors _ in gasoline, benzine, alcohol—and not acid 
are vital equipment for motors of activated — was required. For Chicago Belt- 
American fighters, bombers and ing Company (supplier working on the 
transports. In these carburetors, problem) C.P.C. created a resin—a thin 
a rubber diaphragm is sandwiched film of which does that job—meeting all 
between two parts of a metal housing. requirements. That C.P.C. Resin is now 
Lack of rigidity made it slow and difficult SPECIFIED for the job. Another notable 
to insert bolts without damaging dia- example of the value of specificity, the 
phragm. If diaphragm could be bonded to quality of being precisely adjusted to a 
a metal ring, assembly time would be cut, specific application. 





carburetor diaphragm 
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These Charts Show Why NON-UNIFORM 
Electronic Preheating with 



















These charts tell the story of and show what happens during 
the first instants of molding pressure. 











thn Reo. ane | f a 
a -.~—Ssti—‘(—sté=™':«Prodluceess-Mioldings 
|S" | nme nacro: | Faster and Better! 


Shea Sek aiiteiverede 
| non-uniformly outward | !ntertherm Reaction” is the MGR term mean- 
from the inside—op- | ing that the greatest concentration of dialectric 
aie to the mold heat. | heat is centered in a preform during preheating. 
: ; Because of this, internal preheating and external 
mold temperatures are balanced (as shown at 
the left) — giving fast, uniform flow character- 
istics even when intricate molds are used. 
Production is speeded, larger pieces are molded 
on the same press capacity, flash and rejects 
are reduced to a minimum. 












% MGR preheating generators %*% Sturdy all-metal MGR pre- 
are available with automatic self- heating units are available for 
compensating preform ovens of fast delivery—complete and 
an exclusive type. No adjust- ready for installation in your 
| ments in electrode plates are plant. In sixes and BTU ratings 
necessary for preforms of varying for every molding job, MGR 
sizes. Performance is consistent, preheating units feature auto- 
so the same results are achieved matic timers, self-adjusting elec- 
Write Northwest Syndicate now for detailed technical data time after time. Units can also trodes, simplicity of contro! and 
and price list. This company’s continuing research program is be adapted to continuously pre- compact, portable design. Units 
devoted to helping you solve your production problems through heat preforms on a conveyor are available for outright sale or 
the proper application of RF heat generation. system. lease. 








f 


MANN-RUSSELL 
PREHEATING 
‘ pregeett ‘GENERATORS 








NORTHWEST SYNDICATE, INC. 


711 St. Helens Ave., Tacoma |, Washington 
Operated by Geo. F. Russell and Julius W. Mann 
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If we follow the current trend in designing post-war furniture, the ultimate elimination of legs is 
the only logical outcome. We will probably be sitting in chairs that float in mid-air, 


This is for the people that go for post-war’ dreams. 


The rest of us need something a little bit more substantial to carry our weight and our particular 
offering is extruded plastics. 


We have pioneered the application of ex- 
truded plastics in the furniture industry— 
we did this long before the war. They make 
furniture lighter, brighter and more dur- 
able. We have a lot of ideas for the post- 
war application of extruded plastics to the 
furniture industry, some of which are in the 
blveprint stage. We are working with de- 
signers now toward the post-war goal. 


We also. do injection molding. 





ORIGINATORS OF. DRY PI LAS | Sah aipiiel 





WHO SAID PLASTICS IS A NEW INDUSTRY? | 


diste 
Not at Stokes it isn't. We've been making hard rubber vom 
and plastic parts —thousands of them—since 1897. Forty- 
seven years of experience to share with you in planning 


your present or post-war products! We've got ideas, a 


research staff and an up-to-date manufacturing plant to 


help you every step of the way in solving your problems. 





sos. STOKES RUBBER co. 
Molders of Plastics and Hard Rubber 
Established 1897 
TRENTON, N. J. 
in Canede: Jos. STOKES RUBBER Co., Lid. WELLAND, ONT 
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Navigators sight accurately 
throughPl ex] olas astrodomes 





Over the target with precision ... home to a 
distant base ... navigators guide America’s 


bombers on their far-ranging flights 


* * * 


T HEY sight their octants through curved PLEXIGLAS 

sections called astrodomes. These are precision 
optical parts, every one meeting critical sighting 
specifications—yet Rohm & Haas has made them by 
the tens of thousands, using a special vacuum form- 


ing process developed in our plant before the war. 


As pioneers in the manufacture and fabrication 
of acrylic plastics, Rohm & Haas has assisted in the 


successful use of PLExIGLAS in hundreds of other 


aircraft and automotive applications. 
TECHNICAL COOPERATION 


You are invited to take advantage of the coopera- 
tion of the Rohm & Haas technical staff in the de- 
termination of best optical contours . . . discussion 
of mechanical details . . . fabrication of experimental 
sections ...and assistance in all other phases. 


Offices in: Philadelphia, Detroit, Los Angeles, Chicago, Cleveland, New 
York. Canadian Distributor, Hobbs Glass Ltd., Montreal, Quebec. 


Only Rohm & Haas makes PLEXIGLAS 


Prexscras is the trade-mark, Ree. U.S. Pat. Office, for the acrylic resin thermoplastic sheets, rods and molding powders manufactured by Rohm & Haas Company 


Represented by Cia. Rohm y Haas, S.R.L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities, 


(a Oe oO) Gare 


WASHINGTON SOULARI 


Manufact Chemicals including Plastics Synthet t Fung 


HAAS 


Pittl 
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plywoods 
bonded with 


p.398 PLYOPHEN 
zoom past all | 


Here’s a resin glue for plywood bonding with 
everything a bonding agent ought to have. 


P-398 Plyophen is easy to use: No catalyst is re- 


quired .. . it can be used as received or thinned 
arm -Nav eS S with water ... it will give satisfactory results 
with or without walnut shell flour. 


d P-398 Plyophen simplifies manufacturing: Pres- 


sures from 50 lbs. to 250 lbs. are sufficient . . . it 
cures in 4 to 6 minutes at temperatures from 250 
to 300°F. 


P-398 Plyophen produces sound plywood: Wood 
failures are very high—averaging 90 to 100% ... 
break tests, wet and dry, are well over Army-Navy 
Aeronautical Specifications AN-NN-P-51]b—as well 
as Commercial Standards CS45-42 for exterior 
types of Douglas Fir plywood. 


Just as important—P-398 Plyophen is available in 
volume—as are all the RCI phenolic bonding and 
impregnating resins in the extensive Plyophen 
line. 

Write for exact details of numerous tests and rec- 
ommended application methods direct to the 
Sales Department in Detroit. 








— 


J 
WORLD-WIDE 


pistrisurion | REICHHOLD CHEMICALS. nc. a 


General Offices and Main Plant, Detroit 20, Michigan 
Other plants: Brooklyn, New York - Elizabeth, New Jersey + South San Francisco, California - Tuscaloosa, Alabama - Liverpool, England - Sydney, Australia 
SYNTHETIC RESINS 7 CHEMICAL COLORS e INDUSTRIAL PLASTICS * INDUSTRIAL CHEMICALS 
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The Invasion Is On! 


Play Your Part By 
Buying More War Bonds 
Than Ever Before 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


CORRUGATED AND SOLID FIBRE BOXES 
FOLDING CARTONS ... KRAFT GROCERY BAGS AND SACKS... KRAFT PAPER AND SPECIALTIES 


New York « Chicago « San Francisco « Atlanta « New Orleans « Jersey City * Seattle * Indianapolis 
Houston « Los Angeles ¢ Oakland ¢« Minneapolis ¢ Dallas « Jacksonville « Columbus « Tampa 
Fort Worth « Detroit « Cincinnati « Des Moines « Oklahoma City « Portland * Greenville «+ St. Louis 
San Antonio « Memphis « Kansas City « Milwaukee « Bogalusa « Weslaco * Hamden « Appleton 
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Material makes a difference...see your Plastics Molder early! 


They take knowing, these plastic of experience in every phase of 


compounds—as only the custom 
molder who has worked with them 
for years can know them. And this 
knowledge has to be on the job early. 
Here’s why: 

1. There are bundreds of basic 
compounds, most with special- 
purpose sub-categories—and all with 
special characteristics. Only full ex- 
perience can select the best one for 


Plastics production pool their know!- 
edge in advance—to insure on- 
schedule production of precision 
parts under accurate cost control. 
Backed by the facilities of one of the 
largest, best equipped exclusive cus- 
tom molding plants in the country, 
Kurz-Kasch is planning today for a 
great deal of production tomorrow. 
Ask for a Kurz-Kasch representative. 





the end-use planned. 

2. Material choice affects design. 
Good molds are engineered in accord 
with material specifications as to 
wall-sections, tolerances, strength NOW ABOUT AN EXTRA WAR BOND—NOW? 
factors, handling of inserts, etc. 

3. Molding and finishing processes 
and schedules both depend on this 
combination of material and design. 

Because of the way every molding 


cainvawitoee =. KURZ-KASCH 


the Kurz-Kasch Round Table has For over 25 years Planners and Molders in Plastics 


proved especially effective in produc- Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
ing hard-to-make molded parts. Ex- Branch Sales Offices: New York * Chicago ‘° Detroit ro belbanaent is © Los Angeles * Dollies 
perts representing over a generation St. Levis * Toronto, Canada. Export Offices: 89 Broad Street, New York City DES 


LET KURZ-KASCH select material and work out design now . . 
produce molds now, if possible . . . and you'll be in a great position to 
avoid future production headaches. There'll be a terrific rush! 























THIS PRESS SERVES 






plastic industry Watson-Stillman 
has designed this ALL-PURPOSE 
Hydraulic Press. It is made in sizes 
and capacities to suit varying con- 
ditions — from the 20-ton machine 
with 8 x 8 in. platens, to the 200-ton 
machine (shown here) with 20 x 20 
in. platens. 


- 

| i 
F or general utility work in the | 
- 
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This press is sturdy, compact, self- 
contained and oil operated. The power 
equipment is enclosed in the welded 
steel cabinet which also forms the 
base of the machine. Control is by 
means of a hand lever, located con- 
veniently on the front of the machine. 
This press is ideally suited for labora- 
tory work to perform experiments 
under conditions approaching actual 
high-production service. The Watson- 
Stillman Co., Roselle, New Jersey. 


WATSON~ 
STILLMAN 


DESIGNERS AND MANUFACTURERS OF HYDRAULIC EQUIPMENT, FORGED STEEL FITTINGS, AND VARVES 





BULLETIN No. 370-A 


Watson-Stillman has just prepared Bulletin 
No. 370-A covering the complete line of these 
General Purpose Presses. Detailed descriptions of the 
machines, their construction, equipment, and specifica- 
tions of the several sizes and capacities are included. 
Write on your business letterhead for your copy. 
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AIRTRONICS Preheaters 


Speed Closing and 
Curing by 310% 


In molding these asbestos-filled phenolic-com- 
pound welding rod holder tips, the maximum 
of impact strength and heat resistance had to 
be achieved —and yet on a commercially prac- 
tical cost-basis. Attempts to preheat the pre- 
forms by convection methods were tried, but 
sufficient production could not be reached. AIR- 
TRONICS engineers were then called in, and 
tests quickly proved that two-thirds the time 
required for closing the dies and curing could 


Quoting Windman B. <hers, West Coast molders specializing in difficult 
molding jobs: “The AIRTRONICS preheater will pay for itself within 
six months, and in addition we are delivering a product of vastly higher 
quality” Such user-acceptance as this is typical among those operating 
AIRTRONICS heat generators, and the more difficult the molding job, 
the more important to them are the advantages of AIRTRONICS 
preheaters. 


SEND FOR YOUR COPY of new bulletin. Find_out 
about AIRTRONICS dependability .. . about their self- 
contained electrodes, safety devices, and simplified con- 
trols... find out how your plant can increase produc- 
tion, reduce unit costs and improve quality of moldings 
with this advanced equipment. Send for your copy today. 





AIRTRONICS manuracturinc comPANY 


CHICAGO NEW YORK LOS ANGELES 
121 W. Wacker Drive 31-28 Queens Blvd. 5245 W. San Fernando Rd. 
Zone 1 ‘ Long Island City, Zone 1 Zone 26 


be eliminated through the use of Airtronics pre- 
heaters. 

A saving of 11 minutes 10 seconds on closing 
and curing time was achieved by AIRTRON- 
ICS’ preheating. Higher impact strength and 
heat resistance of the finished product resulted 
from better plasticizing. A stronger bond was 
obtained between the six-ounce hollow steel 
insert and the phenolic. And, six holder tips can 
now be molded at one time from the one-pound 
preforms. 





Note the simplicity of AIRTRONICS’ controls and the 
convenient location of guarded electrodes. 
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WHY DO SO MANY COMPANIES 


F-B PLASTICS 
MACHINERY 
Beabury Internal 
Mixers 


Roll Mills 


ee Mixers are available in nine sizes for 
Kelelelachicla mmol amiclaicla aml 1-Mmm Gal - MEP 4-) Mall imme lsat cieelihy 
used for-plastics are the size 3A (shown above) 
having a batch capacity of 85 to 140 pounds, and 
Converting, Mixing the size 1, the batch capacity of which is from 24 
ee Tome LOM ole] islet Mme(-Jel-lalellale Mel oll Misl-malsslslliiilelimelale 
Catendors specific gravity of the stock 
Extruding Machines Write for complete details. Ask for a copy of our new 
Hydrovilc Presses bulletin, No..180. No cost, no obligation. 


Hydraulic FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Accumvulotors NY 


Sheet Cutters or 
Planers 


af 


Taviel-Bivicinighii 
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India ER caeseés to America 


Even mystic India, with its ancient traditions 
and ties with the past, recognizes the impor- 
tance of plastics in the future scheme of 
things. Typical of the new generation of India 
now planning for its future is Muhammad 
Ali Azam, who has come half way ‘round the 
world to study at the Plastics Institute. 


Naturally we are proud that men from many 


foreign countries come to the Plastics Insti- 


tute to get the finest available technical train- 
ing in this vital field. But we are just as proud 
of the many Americans studying with us and 
preparing to contribute their efforts toward 


the development of the plastics industry. 


If any of your employees or anyone you know 
is interested in acquiring a basic knowledge 
of plastics, either by resident training or home 


study, your inquiry is welcome. 





Ui 


INDUSTRIES TECHNICAL 


hw ere. FT eT ie 


Francis A. Gudger, President — John Delmonte, Technica! Director 


NEW YORK 17, N. Y., 122 EAST 42ND ST. * CHICAGO 1, ILL, 221 NORTH LASALLE ST. * LOS ANGELES 4, CALIF., 186 SOUTH ALVARADO ST. 
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ELECTRONIC SHIELDING 


WITH PLATED PLASTICS... 


@ In radio and other electronic devices, metal plated 
plastics offer possibilities of many applications 
where a perfect shield from high frequency current 
is required. We invite electrical and electronic engi- 
neers to collaborate in developing new uses and 
methods of shielding with these versatile materials. 


This is but one of the many allocations of 
Monroe metal plated plastics of various types which 
offer advantages in TENSILE STRENGTH, IM- 
PACT STRENGTH, FLEXURAL STRENGTH... 
HIGH RESISTANCE TO HEAT AND COLD 







The Metaptast Process 


FLOW ... INCREASED DIMENSIONAL STA- 
BILITY ... RESISTANCE TO CORROSION ... 
CONTROL OF ABSORPTION. 


By the Monroe process, plastics can be success- 
fully plated with any metal that lends itself to electro- 
plating. These plated plastics are recommended for 
many uses where a genuine advantage over metals 
is established. 


Designers and engineers are invited to investigate 
collaboration facilities offered for research in their 
specific fields of manufacture. Write for our bul- 
letin giving you further information, Bulletin No. 
One on “PLATED PLASTICS.” 


MONROE AUTO EQUIPMENT COMPANY 


MONROE, MICH. 
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War Horse ... with a Future 
... for You 
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FOR YOUR General American tank cars keep rolling these 


POSTWAR PRODUCTS days. They speed gasolines for fighters; lubri- 
cants for industries; explosives, synthetics, edi- 





General American engineers ble oil, and many other war materials. 
are ready now to consult Thei d dabili Seal ‘ 
ir proven afety are im- 
with you—to plan new tank car Proves Cepencaniity and safety are im 
portant to you, planning for the years ahead. 


cars with every feature need- 
ed to transport your new Your postwar products—liquid or gas—may be 
products safely. Call or write “hard-to-handle”’, requiring new types of linings 
our main office—135 South or coatings—special cars unknown today. We 
LaSalle St., Chicago 90, Ill. will design the highly specialized cars you need 
—and build into them the proven relia'>ility of 


all General American tank cars. 





GENERAL AMERICAN TRANSPORTATION 


Buliders and Operators of Specialized Relireed Freight Cars * Bulk Liquid Sterage Terminals %* Pressure Vessels and other 
Welded Equipment * Acreceach Moter Coaches * Process Equipment of all kinds * Fruit and Vegetable Precooling Service 
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PLASTIC 
| CAST RS 





y be THEY TAKE REAL PUNISHMENT 
sia ...BUT THEY DON’T DISH IT OUT! 


need When it comes to carrying the load, these plastic truck casters will stand right up to the metal 
wheels which they are rapidly replacing. In fact, the natural resiliency of this material with 
stands shock even better than metal. By the same token, they don't punish the floors lik« 
unyielding metal. 

Plastic casters have other important advantages. For one thing, they are quiet . . . help to 
silence the chatter of trucking. And they are ready to use just the way they come out of the 
mold. No machining or other finishing operations are needed. Where chemicals are encoun 
tered, they resist acids, alkalis and most solvents. 

Yes, plastics is a “natural” for casters. But the production of plastic casters calls for con 
siderable skill to insure a uniform “cure” of the relatively thick sections. That's where the 

experience and know-how of MOLDED PRODUCTS comes in. Let us advise you in making 
N your designs, or send us your specifications for quotation. MOLDED PRODUCTS COM 
PANY, 4533 W. Harrison St., Chicago (24) Il. 


= MOLDED _ PRODUCTS 
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The first “American mode" injection molding mochine 
for the plostics industry . . H-P-M byilt it in 1931. This 


machine wos manually operated. 


In 1934, H-P-M byill the first injection molding machine 
incorporating on oil-hydravlic injection unit, The mold 
was manvally clamped by ce bayonet type lock 


in 1935, H-P-M built the first “all-hydravlic’’ injection 
molding machine. Both injection and mold clamp actions 


were hydraulically operated, 


Many improvements, including greater production co- 


pocity, were incorporated in this ‘streamlined’ H-P-M 


injection molding machine byilt in 1937 


More improvements, including four red guiding of clamp 
platen, were incorporated in this H-P-M injection molding 
machine. Recently equipped with o new material heating 
chamber (with electric bond heaters) this machine is being 


currently offered in both four ond nine ounce capacities 








H-P-M's thirteen years of experience in designing 
and building plastics injection molding machines 
are represented in this new sixteen ounce capacity 
machine. A self-contained unit, with ‘‘all-hy- 
draulic” operation, the 350-H-16 will answer the 
ever increasing need for larger capacity machines 
for production molding of thermo-plastic parts. 

Professionally styled, the H-P-M 350-H-16 will 
enhance the appearance of any molding plant. 
its simplicity of operation and control are out- 
standing. The H-P-M straight line hydraulic mold 
clamp provides positive sealing of mold, rapid 
die change-over, automatic slow-down and many 
other features. 








1S 























The newly designed material heating chamber, 
equipped with electric band heaters, guarantees 
ample plasticizing capacity with accurate zone 
heat control. New gravity type material feed is 
simple and positive. 

H-P-M injection molding machines are powered 
by the reliable H-P-M oil-hydraulic operating sys- 


tem. Each pump, valve and control is designed and 
built by H-P-M, especially for heavy duty molding 
service. This unity of origin and manufacture of 
both operating equipment and machine not only 
assure coordinated functioning, but also undivided 
responsibility to the user. Write for Bulletin 4405 
describing this 16 ounce H-P-M injection machine. 
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THIS NEW UPHOLSTERY MATERIAL 


had a taxicab for a proving ground 


A new Viryurte Plastic upholstery ma- 
terial that was developed in time to find 
useful service on jeeps, ‘planes, and tanks, 
was installed in a taxicab, before the war, 
to test its durability. The taxicab was an 
excellent proving ground. The illustration 
below shows the driver’s seat, covered with 
the new Viny ite Plastic material, just as it 
appeared after a hundred thousand miles 
of hard driving. Cab drivers do not spare 
the upholstery they ride on, yet the seat 
still looks newly-upholstered. 

The answer is the Vinyuirre Resin Com- 
pound calendered on the upholstery cloth. 
It is a rubber-like plastic that makes possi- 
ble upholstery materials that do not oxidize, 
therefore will not crack upon aging. This 
new type upholstery possesses remarkable 


wear and abrasion resistance. Grease does 
not soil it; soiling is no longer a problem, 
because it can be wiped clean easily with 
a damp cloth. And it can be produced in 
a range of colors, in many unusual surface 
effects, and in natural leather grains. 





Plastic 


The greater wear resistance and durability 
that Vinyirre Resin Compounds impart to 
upholstery fur today's essential equipment 
will some day be applied to home and 
office furniture, motor cars, marine pleasure 
craft, and other peacetime products. For 
technical assistance and more detailed in- 


= 


formation, please write Department 7. 


Plastics Division 
Carsipe AND CarBON CHEMICALS 
CORPORATION 
Unit of Union Carbide and Carbon Corporation 


uc 


30 East 42ND Street, New Yor« 17, N.Y. 
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Photo courtesy Chicago Molded Products Corp. Operation: Removing flash from narrow apertures. The 6” Nicholson Warding Bastard proved to be "The right 
file for the job.’ On irregular edges, No. 0 and No. 2 Nicholson X.F. Swiss Pattern Crossing files are used. Six-inch Round, Half Round and Square files are also used 


NAME THE JOB—WE’LL NAME THE FILE 


NICHOLSON engineers are making a con- 
tinuing study of files for the plastics 
industry. And the deeper the study, the 
clearer has become the importance of 
using The right file for the job. 

The shape and the size of the file 
needed for a specific operation are usu- 
ally self-determined . . . by the contour, 
area and accessibility of the surface to 
be filed. 

The coarseness of the cut is deter- 
mined principally by the amount of ma- 
terial to be removed and the kind of 
finish the operation is to leave. 

But it is in the character of the file 
cut that Nicholson engineering makes 


NICHOLSON FILE CO. 


several important contributions toward 
production speed and efficiency in plas- 
tics filing: 

In the main, files for plastics should 
have Aigh, thin-topped teeth—in 
order that they may retain a good cut- 
ting edge even as they wear down under 
the peculiar abrasive action of most 
thermoplastics. Also, the gullets be- 
tween the teeth should be wider than 
average—to enable the file to clear it- 
self more readily, especially if the 
material is of a “shreddy” nature. 


In addition to a range of Fiat, Mill, 
Square, Round, Half Round, Three 
Square and Pillar, Nicholson Files for 


44 ACORN STREET * 


(Also Canadian Plant, Port Hope, Ont.) 


plastics now include a Milled Curve 
tooth type of improved design and amaz- 
ing “razor” sharpness. Several types of 
X. F. Swiss Pattern files also are rec- 
ommended (see mention of some in illus 
tration legend above). 


For cheerful help in the solution of 
any special plastics filing problem, send 
us the essential details. For the purchase 
of Nicholson or Black Diamond Files, 
contact your mill-supply house 


FREE — 48-PAGE BOOK, ‘FILE FILOSOPHY."’ 
Illustrates and describes scores of regular and 
special purpose files. Invaluable to purchas 
ing and production heads, foremen, tool-shop 
mechanics. 


PROVIDENCE 1, RHODE ISLAND, U.S.A. 
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Carbon Pigments 


In the field of colloidal carbons there 
are blacks, “blacker” blacks and 
“blackest” blacks. Five grades of 
Columbian color blacks are available 
which cover the color span. They are 
being used successfully in plastics of 
all types. In addition these uniform, 
reliable pigments are to be had, if 
desired, in the cleaner, easier to han- 
dle, bead form. 


We invite technical inquiry 
and will gladly send samples 
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COLUMBIAN CARBON CO. + BINNEY & SMITH CO. 












































[D), YOU BELIEVE A WATER-DISPERSED 
/MATERIAL MIGHT ANSWER YOUR PROBLEM? 





We disperse synthetic rubbers, resins, gums 


and many other rubber-like materials in Dispersions Process. Inc. 


water. Let us know your requirements and oan UNITED STATES RUBBER COMPANY 
management 
we proba devel water-dispersed 
probably can develop a symbolizing research and development 


i 

. 

elastomer or composition that will meet your ; Penge | 
water dispersions 

particular need. s @ | 


1230 SIXTH AVENUE, NEW YORK 20, N.Y. es, 
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WREPLACES HIGH PRESSURE PUMP 
* PERMITS USE OF YOUR PRESENT PUMP AND MOTOR 
*CUTS OPERATING COSTS 

® COMPACT, SIMPLE, LEAK-PROOF CONSTRUCTION 


p———n RACINE HYDRAULIC METAL CUTTING MACHINES 


A complete line of Metal Cutting Saws in a wide range of 
styles and prices. Capacities 6” x 6” to 20” x 20”. 


Racine Metal Cutting Saws feature hydraulic control of blade 
feed and pressure, for cutting the complete list of metals 
from soft aluminum tubing to hard alloy tool steels. Models 
are available with Automatic Stock Feed for high production, 
one man operation. 

sy. Racine Metal Saw of today is the outcome of 36 years 
o 
and accurate metal cutting with long blade life a Racine Saw 
is a wise and economical investment. Complete details sup- 
plied on request. Ask for Catalog No. 12. 







Fits anywhere into your present or new hydraulic circuits with- 
out interference. Now you can obtain high pressure when you 
need it—return to low pressure at will Use low horsepower 
motor and low pressure control valves—results in lower initial 
investment and reduced operating and maintenance costs 
Racine Pressure Boosters can be used in circuits having either variable or constant volume 
pumps to produce a constant or variable high pressure hydraulic service. Free from repairs 
no gears to wear out — no driving mechanism to get out of adjustment. An exclusive 
Racine patented unit. 


Racine Offers a Complete Hydraulic Circuit Service 


Racine “Variable Volume” Oil Hydraulic Pumps assure greater flexibility and smoother 
operation of your hydraulic circuits. They reduce oil heating and pump only the amount 
of oil necessary to do the job—no waste of oil or horsepower No relief or by-pass valves 
are required. Pumps in capacities of 12-20-30 G.P.M. Operating pressures 50 to 1000 
Ibs. p.s.i. Also available is a complete line of valves for the control of hydraulic circuits 
Sizes ¥%” to 114". Write today for complete Catalog No. P-10-C. 
Address Dept. MP-P. 


The Production Saws of Modern Industry 


joneering in metal saw design and construction. For fast 





























HOW CLOSE 


are “close tolerances” 
in laminated plastics? 


8 en & 


Ultimate “close tolerances’’ on holes in parts made from sheets 


Exercising extreme care in the making of 
tools, and in the machining of the material; 
and with close individual inspection of 
finished parts, the following tolerances may 


are, however, the “ultimate” close toler- 
ances which the plastic nature of Dilecto 
will allow regardless of any further care or 
time which might be given to making of 





tools and fabrication. To hold these toler- 
ances costs are increased substantially. 


be achieved when drilling or punching 
holes in Dilecto laminated plastics. These 











DIAMETER OF HOLE DRILLING *REAMING PUNCHING** 1/16 STOCK | PUNCHING** 3/32 STOCK 
Upto ¥%," -002 +003 -001 +001 -~003 +003 004 +004 
¥Y,”" to ¥," -002 +003 -0015 +0015 ~004 +004 -005 +005 
%" to 1" -002 +005 -002 +002 -005 +005 -007 +007 
1” to 2” -010 +010 -0025 +0025 -006 +006 -008 +008 











**Allow .003” per inch on hole center distances for shrinkage due to neces 


*Reaming is not recommended as a general practice on Phenolics and never . 
i sity to heat stock. 


on holes running parallel to the laminations. Holes over 1” are bored. 


FOR DESIGN ENGINEERS ... PRODUCTION AND BUYING EXECUTIVES 


@ When ordering Dilecto laminated plastics to be fabri- 
cated in your own shop... give full details of the fabri- 
cating problem so the most suitable form and grade of 
Dilecto will be furnished ... when fabricated parts are 
ordered, B/P’s should first be submitted for study by 
C-D Engineers... who can often suggest modifications 
which will result in lower production and die costs... 
for complete design data send for bulletin FP. 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
cka4 West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 
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HEAT PREFORMS WITH THERMEX and you'll close 
dies with only 15% to 50% of the pressure ordinarily 
required. You'll minimize die breakage, press wear 
and power consumption. You'll handle much larger 
and more intricate moldings, on the same presses 
and with almost no spoilage. You'll fill molds in a 
tenth the time, which helps to slash time cycles and 
unit costs. You'll improve the strength and finish of 
your moldings. You'll be able to work a wider 
variety of plastics materials, too. 

Thermex units with built-in preheating cabinet, as 
shown. are available in every capacity required for 
plastics work. They are fully automatic and require 
no tuning or specially trained operator. The Girdler 
Corporation, Thermex Division, Louisville 1, Ky. 


stically Reduce 
G PRESSURES and CLOSING TIME! 











A GIRDLER RODUCT 


THE FIRST INDUSTRIAL HIGH FREQUENCY 
DIELECTRIC HEATING EQUIPMENT 














STERLING PLASTICS CO cece: 


1140 COMMERCE AVENUE, UNION, N. i$ #L. S. Broach Monvfacturing Corp 





WHO ARE THE Ottoscnee Teweks 


Mosinee Paperologists are engineers of paper...technicians experienced in creating 
“alloys” in paper to meet specifications, just as metallurgists produce metal alloys. 
Here at Mosinee these practical paper scientists are backed by modern laboratory 
and production facilities, with specialized controls of materials and processes. 
These are men capable of cooperating with product engineers to “make the 
most of paper”. They know production procedure, how to speed output, reduce 
time and material losses, and lower costs in plants wherever paper is involved. 


For instance, if a product or part requires high tensile strength, accurate density, 
precise caliper, specified dielectric strength, controlled maximum-minimum pH 
(acidity) or alkalinity, or many other specific characteristics within the realm 
of paper, Mosinee Paperologists not only can engineer these properties into paper, 
but also can aid efficient application of such paper to your production setup. 


Mosinee Paperologists are ready to work on your present or postwar proble.as. 


Please address 


your letter 
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Alter the low point in 1932, we felt so Aush in 
1933 that we decided to put out a catalog. 


But our catalog had to be different—to reflect our 
own unique, sparkling personality.* So we threw 


away our mirror and got to work. 


Instead of talking about ourselves, we decided to 
give the world a compendium of easy-to-assimilate 
information about plastics—what they are, where 


they come from, how they're molded, designed, etc. 


Incidentally, we were making our own task a little 
easier because an informed customer presents us 
with less problems and difficulties. He hes some 


idea of what can and what cannot be done. _ 


Of course, a lot of people have read our book and 
then gone to some other molder, but why worry? 


The percentages ere in our favor. 


If you would like « copy of a “Ready Reference 
For Plastics” just write us a note on your letterhead. 
It's free to business executives and Government 


employees. 


* | p tts — wate A¥P 
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BOONTON MOLDING COMPANY 


BP nA Boe OD oD Tel. Boonton 88-2020 





AVY DUTY oscillator tubes are a very desirable 
=» nucleus for every electronic RF heating generator. 
he tubes should be specially designed to withstand the 

a y varying conditions of load and frequency which 

‘encountered in the many specific applications of 


equipment. 


ermy. The fluctuating load conditions in this field 
Haeare extreme, and have necessitated endless study of 


‘= tube design. This company therefore is a front line 


: pioneer in tubes for High Frequency electronic heating. 


‘ ; UNITED mercury rectifiers for the power supply are 
c so Well known .for their rugged design and depend- 


able sérvice life. 


~The UNiteED tubes illustrated are all popular among 
users of High Frequency heating equipment. Write for 
; * technical data and interchange’ information where it is 


desired to replace other makes of tubes. 











Heatronic Molding at UNIVERSAL? Certainly! 











(Below) CO, fire extinguisher 
horn molded by us with the aid 
of heatronic molding equipment. 
(Right) After the safety cage of 
the oscillator is opened, the hot 
preforms are removed from be- 
neath the adjustable electrodes. 


Universal was one of the first custom molding plants to install a high-frequency 
oscillator for preheating plastic materials before molding. On difficult molding jobs 
like the CO, fire extinguisher horn shown above we preheat the preforms for thirty- 
five seconds before placing them in the cavities. The material, a phenolic plastic, 
flows like water in the mold and requires only a fraction of the forty tons pressure 
on the plugs which would be required without preheating. Heatronic molding mini- 
mizes rejects and insures uniform results. You may have a difficult molding job which 
would be solved satisfactorily through the application of heatronic molding. Get in 


touch today with Universal. 


UNIVERSAL PLASTICS VORPORATION 


NEW BRUNSWICK NEW JERS 





New York Office: New York 1, Empire State Building Philadelphia 6: Paragon Sales Co., Inc., 402 Cherry Street 


Chicago 3: Steel Mill Products Co., Inc., 176 West Adams Street 


Detroit 2; June & Company, 719 New Center Building 
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ELMES PISTONLESS-TYPE, AIR-BALLASTED 
HYDRAULIC ACCUMULATOR 
PATENTED. Modern, efficient, reliable . . . requires mini- 
mum floor space, no special foundation. Foolproof de- 


sign and construction give a constant power flow under 
closer pressure regulation, and eliminate line shocks. 





ELMES SIX-PLUNGER, HORIZONTAL, 
HIGH-PRESSURE PUMP 


Motor driven, for heavy-duty service, pressure lubrice- 
tion throughout; roller bearings; can be furnished with 
built-in unloader; capacity range, 100 h. p. te 500 h. p. 











In scores of busy plastic-molding plants, Elmes hy- 
draulic equipment is speeding production of quality parts for 
a thousand different uses . .. keeping pace with today, keeping 
faith with tomorrow, in this fastest-growing industry in our 
age-of-change. 


Now, it’s a fight against time—against production interrup- 
tions, reject losses, wasted man-hours—yet Elmes presses, 
pumps, and pistonless accumulators can play an equally impor- 
tant part in the capacity and cost competition that lies ahead. 


Elmes simplified controls for automatic-time-cycle press 
operation, with fast opening and closing speeds, controllable 
molding speed and variable curing time, assure high produc- 
tion efficiency while practically eliminating die breakage or 
damage. Elmes high-pressure pumps provide a dependable 
source of fluid power. Elmes air-ballasted accumulators de- 
liver this fluid pressure smoothly, surely, without shock, for 
multiple-unit operation. 


For nearly a century, Elmes has solved the hydraulic power 
problems of industry. Our staff of engineering specialists is 
at your service in suggesting or developing the equipment 
you should have for pre-peace and postwar production. 








FREE BULLETINS ON ELMES HYDRAULIC PRESSES, PUMPS AND ACCUMULATORS 


These three Elmes bulletins are yours for the asking: Bulletin describes and illustrates the wide range of Elmes standard 
No. 5000, ‘“‘Hydraulic Plastic Molding Presses,” covers briefly models. Bulletin No. 5100, “Elmes Pistonless-Type Air- 
the subject of compression and transfer molding processes, Ballasted Hydraulic Accumulators,”’ shows internal construc- 
explaining the three types of presses generally used, their con- tion; why line-shock is impossible; how automatic protection 
trols, etc. Bulletin No. 1020, “Elmes High-Pressure Pumps,” controls function. Write for these bulletins today. 


ELMES ENGINEERING WORKS of AMERICAN STEEL FOUNDRIES, 225 N. Morgan St., Chicago 7, Illinois 


ELMES cauirment 


Also Manufactured in Canada 


METAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES 


EXTRUSION PRESSES . PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 
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J//7 \hose formerly 
inaccessible places 


This cleverly designed inspection 
mirror ‘reflects’ those inaccessible 
places. Sturdily constructed, weigh- 
ing one ounce, this tool is a real 
aid to inspectors. 


Designed and molded for one of the 
largest companies in the. world 
today, it is an outstanding example 
of how the Plastic Division of Metal 
Specialty serves its clients. 


We welcome the opportunity to 
serve you. 
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THE SYMBOL OF 
ENGINEERING EXPERIENCE 
AND MOLDING SKILL 
REPRESENTATIVES 


DETROIT 2 
805-06 NEW CENTER BLDG. 


NEW YORK 1 
19 W. 34TH ST. 

LOS ANGELES 35 
1440 $0. ROBERTSON BLVD. 
CANADA 
A. & M. ACCESSORIES LTD. 
19 MELINDA ST., TORONTO 


744 W. HASTINGS ST. 
VANCOUVER 


1405 BISHOP ST., MONTREAL 
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Metal rings molded in permanent 
alignment . . . this is one of many appli- 
cations in which our design engineers 
have successfully used plastics with 
complementary metals. Working with 
these combinations, they have devel- 
oped some original techniques which 
have solved a number of problems for 
military aircraft manufacturers. 

You may never need a molded rotor 
complete with multiple bi-metal rings, 
such as we show in this enlarged view. 
But the design engineering skill, mold- 
ing experience and facilities that are 
required for the volume production of 
such an item might be used to benefit 
your products — products to be pro- 
duced for war requirements and/or in 
the planning stage for postwar pro- 
motion. 

Regardless of how you may have 
considered plastics in the past, it is in 
your interest now to reconsider them 
for the possibility of new applications. 
Military requirements for rigidly held 
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tolerances are one of the factors that 
have brought about improvements in 
molding methods. These may have a 
bearing on the performance of your 
products. 


How you benefit the most from our 
plastics experience and facilities 


Call on us in the beginning—when 
the product or part is in the idea or de- 
sign stage. This gives you full advan- 
tage of our plastics experience. From 
a study of your particular problem, we 
determine the benefits of molded plas- 
tics for the job at hand. Our engineers 
help in the design development. From 
the many kinds of plastic materials, we 
select those that have the desired prop- 
erties for the specific application and 
molding process. Calling on us early, 
you are assured of the right use of plas- 
tics and of a design that permits maxi- 
mum manufacturing efficiency. Write 
for free copy of Folder File, outlining 
and illustrating our services, 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 


MOLD MAKING e INJECTION & TRANSFER MOLDING « COMPLETE ASSEMBLY 


JULY * 1944 











To service the fleet Clippers that link the conti- 
nents, Pan American World Airways System has 
completed its largest maintenance building, 
covering 2}4 acres west of the Miami passenger 
terminal. 

Here, where 12 to 18 planes can be serviced at 
one time, speed is vital on all work. So Simonds 
Circular Saws are used on many operations like 
the one shown ...in which a 10“ high speed saw 
is cutting sheet plastic which goes into every- 
thing from radio dials to cabin windows. 


SHORTEN THE WAR 


BRANCH OFFICES 
1350 Columbia Road, Bostoa— 
27, Mass.; 127 S.Green St., Chi- 
cago—7, Ill.; 228 First Ave., San 
Praacisco—s 


, Calif; 311 S. W. 
First Ave., Portland—4, Ore.; 
520 First Ave. So., Seattle—4, 
Wa. 31 W. Treat Ave., Spo- 
kace—8, Wa. 
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America’s most.experienced saw-makers produce 
tools to cut plastics of all types...and to cut 
them faster, smoother, straighter, with longer 
operating intervals between grinds. Have your 
Industrial Supply Distributor bring a Simonds 
engineer to take a quick, first-hand look at your 
cutting operations {no long-drawn-out paper 
survey} ...anmd see what he can do to help you 
increase production and increase the life of 
your cutting tools. Get in touch with your 
dealer today. 





PRODUCTION TOOLS FOR CUTTING METAL, WOOD, PAPER, PLASTICS 

















This very unusual molding job creates a 
precision instrument for determining rate 
of climb and descent in aircraft through 
unusual close tolerance molding. Actual 
saving in money is $40.00 per instrument 
against former construction. 


| Crover 


MANUFACTURING COMPANY 
CHICAGO 


NEW YORK WASHINGTON 
2 West 46m Sr. 2454 W. JACKSON BLVD. Hore. Wasnincron 
WI sconsin 7-8847 Seeley 1 suu Met. 5-900, Ext. 650 











Front part is injection molded of acrylic 
with special cores achieved through use 
of core cams only Ye” thick and 4” long. 
Precision Molded Styrene pellets fit within 
these cores with just enough clearance to 
allow a very slow flow of air. Back piece 
is molded of acetate. 


Cruver does complete assembly as well, 
utilizing brass parts, rubber tubing, metal 
accumulator. 


The unusual accuracy of this instrument 
presages big things for Cruver's molding 
customers post-war. Our comprehensive 
assembly department offers a unique 
facility in plastics manufacturing. 
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through every angle. 
1809 WINNEMAC AVE., CHICAGO 40, ILL. 
in Conede: THE HOLDEN CO., LTD., MONTREAL, CANADA 











“MOVE IN DIRECTION” 
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The General Price Reduction, announced May 6, 1944, is 
consistent with the Du Pont policy of passing on to its 
customers economies which result from more efficient 
manufacturing operations. 


Prompt Shipments can now be made from adequate stocks 
at the factory and in principal cities. Expanded produc- 
tion and additions to our tank car fleet enable us to make 
deliveries in any commercial quantity. 


Yow Need Dependable Quality for faster, more efficient pro- 
duction. Specify Du Pont Formaldehyde, and get the 
advantages of these properties: 


UNIFORM STRENGTH— Removes much of the uncertainty 


regarding yields and quality of the finished product. 


HIGH PURIT¥—Simplifies consistent production of products 
possessing unvarying properties. 

WATER-WHITE COLOR— Permits production of clear, white 
ordelicately tinted materials. 


Low AcipiT*¥—Minimizes corrosion of apparatus; simplifies 
control of reactions. 
* * * 


Information and technical assistance on the use and handling 
of this material are available from the Electrochemicals Dept., 
E. I. du Pont de Nemours & Co. (Inc.), Wilmington 98, Del. 


District Offices: Baltimore, Charlotte, Chicago, Cleveland, 
Kansas City*, Boston, New York, Philadelphia, San Francisco 
*Barada & Page, Inc 


UPON 


Prices 
are down! 











Also available 
PARAFORMALDEHYDE 


POWDERED or GRANULAR 
Minimum Strength 95% 


HEXAMETHYLENETETRAMINE 
U.S. P. Crystals and Technical 


. * * 


SMALL ORDERS CAN BE FILLED 
WITHOUT WPS APPLICATION 


Effective April 6, Allocation Order M-25 has been 
revoked and Formaldehyde placed under General 
Allocation Order M-300 as in appendix A mate- 
rial subject to Schedule 9. The new order still 
permits purchases under “Small Order Exemp- 
tion” of quantities up to 10,000 Ib. of Formalde- 
hyde, 3,000 Ib. of Paraformaldehyde and 10,000 
lb. of Hexamethylenetramine in any calendar 
month. These quantities can be obtained without 
application. Quantities in excess of the above 
still require application on Form WPM-2945 
(PD-600). 





BUY MORE THAN BEFORE—IN THE STH WAR LOAN 


DU PONT ELECTROCHEMICALS 


BETTER THINGS FOR 


BETTER 1 


VING TH ;>H CHEMISTRY 














Our Hats Are In The Ring. . 4c Victory and “C6” Day 


HIS is a year of campaigns—campaigns for 

Victory on the War Fronts—campaigns to win 
the Peace on the Home Front—your own campaign 
for Post-War Business—with vital issues to be de- 
cided now, if you are to meet competition, keep 
your men at work, yes, even stay in business, 

In the Campaign for Victory, “D” Day will ever 
be remembered. With Victory won, will come still 
another day no less important to the Campaign for 
Peace—“C” Day—the day of conversion to peace- 
time manufacture. This is the day that will keynote 
the struggle of every American business as it makes 
its bid for existence in the post-war world. Already 
many materials are becoming less critical. It’s time 
you looked over the qualifications of likely mate- 
rials for your post-war products. Many will com- 
pete for your vote—glass, plastics, wood, alumi- 
num, new alloys, new steels. The choice won't be 
easy ~~ for the one you elect must provide your 
product with the most in durability, efficiency and 
appearance. 

If an improved finish can increase the durability, 





MANUFACTURING CO. 





efficiency and appearance value of your product— 
then McAleer resourcefulness can be of service to 
you. For many years McAleer service has been 
characterized by a probing, restless impatience with 
ordinary finishing materials and methods. Since 
America’s entrance into the war, our efforts to 
serve industry have led to developments in wartime 
finishes so far superior to those produced for pre- 
war products, the contrast is truly amazing. 
McAleer’s war record of achievement in produc- 
ing quality-controlled finishing materials with an 
almost unbelievable versatility of applications can 
only be excelled by the results we are prepared to 
produce when new and strategic materials are 
made available for your post-war product use. 
No manufacturer concerned about the present or 
future can afford to overlook the extra values that 
an improved finish can give his war or post-war 
product. OUR HATS ARE IN THE RING . 
for Victory and “C” Day. We'd like to present the 
qualifications of our candidates to meet your par- 
ticular war and post-war finishing requirements. 


Manufacturers of Quality 
Controlled Finishing Materials 


ROCHESTER, MICHIGAN 
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Victory is our business now. 
Send your dollars up to the front 
lines in War Bond uniforms. 
They'll put weapons into our 
fighters’ hands; boost their 
morale. After Victory, your War 
Bond dollars will buy $4 worth 
for the $3 you give up now. 
Dig deeper ! 














VIRGINIA-LINCOLN CORP. 


MARION, VIRCINIA 


New horizons loom for products made of Valinite—the new 
low-pressure reinforced plastic. Steel-like strength, with cork-like 
weight . . . brilliant colors that go all the way through . . . astonish- 
ing impact strength . . . formed to shape, tiny or huge. Valinite 
may impart revolutionary new features to your product. 


Yes — we can reproduce the truck bodies shown above — carry- 
ing gasoline, or milk, or hard-to-handle chemicals. To the fleet 
owner — individual styling of bodies — distinctive streamlining and 
curvatures — without the prohibitive cost of steel dies and tooling. 
Let us prove it! 





The Real Sensation 
in Plastics 
K.E.M. 


MAKALOT K.E.M.—developed to replace critical Phenolics—gives the 
molder just what he needs at this time. This less-critical material 
effects tremendous savings in Phenol & Formaldehyde for more critical 
War uses. K.E.M. LOOKS like Phenolics, MOLDS like Phenolics, has 
similar properties and generally will give comparable results. 


The versatility of K.E.M. is again demonstrated by THE TAYLOR 
MFG. CO. of Milwaukee, Wis., in the Valve Float Ball shown on the 
right. TAYLOR MFG. CO., one of the most progressive and successful 
molders of Plastics, may justly be Proud of their success in adapting 
Makalot less-critical K.E.M. for this essential civilian purpose. 


MAKALOT 
PHENOLIC 
PLASTICS 


jor Dependability 


The Tech-Art Plastics Corp. of Long Island City, New 
York, well-known for their skill in both design and 
molding of intricate Plastic Products, selected our 
Phenolic Impact material #1804 for the Aeroflex reel 
featured on the left. Note the free flowing, the accurate 
dimensional tolerances and the fine finish, MAKALOT 
NEVER FAILS THE USER. Other outstanding 
MAKALOT PHENOLICS are: 

Makalot /93-C—CFI-10; Fabric filled super-impact. 


Makalot #1040—MFE. The #1 Low Loss material with 


superior molding characteristics 


Makalet /1163—CIG. General Purpose—unsur- 
passed in molding and final quality. 


Makalot #1912—Exceptionally long flow for transfer 
molding. 


Makalot /1941—Non-bleeding closure material. Bril- 
liant finish, fast cure, improved 
stripping and unscrewing properties 


NEWS!!! KEEP EM MozDING < 
MAKALOT’S 
ADHESIVE 901 | | akalot 


A new idea in thermoplastic Adhesive CORPORATION 


where me. effective seal against 262 WASHINGTON ST., BOSTON, MASS. 
water an ol is required. Used tt, Central States Representative: C. R. Olson, 1020 15th St., Rockford, Ill. 
under either air or heat drying condi- 


tions. Application by brush, dip or 


spray. The Independent Producer of Superior Plastics 
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Png, we Pacific Coast Representative: 
"tie tacquens: Milton Turk; 1425 S. Flower St., Los Angeles, Calif. 














BRIDGEPORT MOULDED PRODUCTS, INCORPORATED 





The 4" diameter preform shown was 
made in a 75 ton press and heated to =_ ] 7 
full molding temperature in 30 seconds EGA HERM 
with the popular 3 KW Megatherm, 


; 


Right at the point of your pencil is proof that Federal's Megatherm produces 
absolutely uniform preheating ...a slight pressure and the pencil pushes 
right through the preform! 


Megatherm's High Frequency Heat achieves this homogeneous plastic 
state in seconds! And that's not all... 


As a result mold pressures are drastically reduced — since the uniformly 
heated material flows more easily. This means less stress on die inserts and 
no internal stress in the form when curing cycle is completed. Thus you can 

do precision molding, free of porosity, with lighter equipment. And you can 

reduce curing time from minutes to seconds, double or triple production, 
and eliminate warping and cracking — even on compression molding of 
thick sections! 


Megatherm arrives at your plant ready to go to work and requires no skill to 


Federal Industrial Power Tubes, built with the operate, no change in plant layout. 
ultimate of care and workmanship, give power 
end performance to Megatherm and other in- 
dustrial heating equipment. 


Federal Telephone and Radio Corporation 


Pre 8 - : . 


Get the full story today from Federal—the world famous name that is synonymous 
with industrial electronic progress. 





SOUTH BEND LATHES 


om Es @ 
AND 


FOR 


To meet war production demands, close tolerances 
and smooth finishes must be maintained without sac- 
rificing output. Machine tools must have the accura- 
cy, speed, and rigidity required for the efficient 
machining of exacting work. 

These are the kinds of jobs for which South Bend 
Lathes are designed. The smooth operation, wide 
range of spindle speeds, power, dependable accu- 


TOLERANCES 
SMOOTH 


a) 


racy, and rigid construction of these lathes enable 
them to hold the tolerances and produce the finish 
that is required. 


South Bend Lathes are made in both Toolroom and 
Engine Lathe types with 9”, 10”, 13”, 1434”, and 16” 
swings, which cover a wide range of work. Also pre- 
cision turret lathes. Write for a copy of Catalog 


100-C in which they are all described. 


SOUTH BEND LATHE WORKS 


Lathe Builders for 37 Years 


Specifications 
Swing over bed . . 10%" 
Spindle bore . . . . 1%" 


Maximum collet capacity . 1” 


Thread cutting feeds (48) 
. « &to 224 per in, 


Spindle speeds (12) 
- « 50 to 1357 r.p.m, 
Power longitudinal and 
cross feeds .. . 


* 
BUY WAR BONDS 


“HOW TO RUN 
A LATHE” 


of he gE lathes. 


Shea 8, Price Sse 


South Bend 22, Indiana 


10“ SOUTH BEND 
LATHE 








Machinery? Certainly equipment is mighty 
important, and that’s why General Industries 
Company has one of the finest equipped plants 
in the country—including presses for every 
type of molding, from very small to extremely 
large sizes. 

Mold making? You can’t expect to get a per- 
fect molded part unless the pattern is perfect. 
That’s why we prefer to make our own molds. 
In all modesty, we believe the ability of our 
mold designers and makers can’t be excelled by 
any plant in the nation. The right molds mean 
accuracy, fine finish with a minimum amount of 
time and cost for machining or hand work. 


Materials? Every molder has access to the 
same materials, but all do not have the know!l- 
edge required to select exactly the right ma- 
terial for the finished job, and to work it in the 
most efficient and economical manner. That’s 
where experience counts, and we do have that 
experience. 

Resourcefuiness? Every plastic molding job 
we undertake is studied carefully by our 
engineers to see if any way can be found to 
improve the quality and utility of the part and 
reduce the cost. Frequently, from our experi- 
ence we are able to accomplish all three of 
these objectives. 


Reliability? ‘This perhaps is the most im- 
portant characteristic of all. It means deliveries 
on time, of the quality specified, at the price 
quoted, without bickering. Many customers 
tell us they prefer General Industries because 
they know we won't let them down in even 
the smallest particular. 

So, if you are planning postwar products which 
include molded plastics, we suggest you keep 
in touch with us. Right now, we're so full of 
Uncle Sam’s work that we cannot take on any- 
thing additional. But when that job is finished, 
we'll be glad to work with you. 


THE GENERAL INDUSTRIES COMPANY 
ELYRIA . OHIO 


THE 


ENERAL 
 - NDUSTRIES 


COMPANY 


MOLDED PLASTICS 


Molded Plastics Division ®* 


Chicago: Phone Central 8431 
Detroit: Phone Madison 2146 
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Elyria, Ohio 
Milwaukee: Phone Daly 6818 
Philadelphia: Phone Camden 2215 
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A NEW THERMOPLASTIC 
SERVICEABLE IN BOILING WATER 





Monsanto Research Makes Plastics News of the Year With 
First Injection Molding Material Ever Developed That Can 
Hold Shape Under Stress at Temperatures Above 212° F! 


From MONSANTO research laborato- 
ries comes news of one of the most 
significant advances in the history of 
modern plastics . . . a new plastic that 
can be used at temperatures well above 
the boiling point of water . . . yet can be 
fabricated with the mass-production speed 
and economy of injection molding! 

The new material, which opens up 
entirely new fields of usefulness to plas- 
tics, is Cerex—-a thermoplastic that com- 
bines record-breaking heat resistance with 
excellent electrigal insulating properties, 
high rigidity and strength and unusual 
chemical resistance. 


HEAT RESISTANCE 


Until development of Cerex, the high- 
est heat distortion point reported for 
any thermoplastic was 214°F. and vir- 
tually all compounds with values over 
200°F. were special formulations not 
suitable for general use. In fact, to all 
practical purposes, injection molding 
has been possible only for applications 
where temperatures of less than 160° 
to 170°F. were encountered. 


ASTM heat distortion points of Cerex, 
however, range from 220° to 230° F. for 
the formulations showing greatest prom- 
ise ...and this unprecedented heat re- 
sistance is attained without any sacrifice 
in moldability so that Cerex can be 
molded on standard injection machines 
at temperatures slightly lower than poly- 
styrene in molds designed for other 
thermoplastics. 


OTHER CEREX PROPERTIES 


Other outstanding Cerex properties in- 
clude excellent indentation hardness, 
with Rockwell hardness values well 
above any other moldable thermoplas- 
tic...good electrical properties... good 
strength properties, with tensile values 
in the same range as Lustron and some- 


what higher flexural strength . . . good 
color possibilities since Cerex is natu- 
rally a clear, transparent amber and is 
compatible with a rainbow-wide range 
of dyes and pigments. 


Chemical resistance of Cerex is unusually 
good. It is not affected by alcohols, alkali 
or strong, non-oxidizing acids. In a se- 
ries of prolonged tests, parts molded of 
Cerex withstood conditions that corroded 
enameled steel and attacked the surface 
of aluminum, while battery cases of 
Cerex have been subjected to boiling 
sulfuric acid solutions without effect. 


HOW TO USE CEREX 


Cerex compounds will be priced within 
the present range of injection molding 
materials. While they undoubtedly will 
prove more desirable for some applica- 
tions already filled by other plastics, 
their chief value will be in jobs for which 
no present-day plastic is fully qualified, 
physically or on a finished cost basis. 
A few of those jobs are listed in the 
box to the right but many more possibil- 
ities will occur to molders or designers 
for making good use of Cerex’s unique 
combination of properties. 


HOW TO GET CEREX 


Cerex is still in pilot plant production 
and only limited quantities will be avail- 
able for direct military uses until large- 
scale facilities can be built. 


Sample quantities, however, can now be 
supplied and arrangements made for 
experimental molding of test samples 
on critical war applications where no 
other available plastic is satisfactory. 


If you have an application for Cerex 
that meets those qualifications, write 
or wire for full details: MoNnsANTO 
CHEMICAL CoMPANY, Plastics Division, 
Springfield 2, Massachusetts. 








Immediate Possibilities 


Surgical and dental 
instruments that can 
be sterilized in boil- 
ing water. 


0 Battery cases that 
would be unaffected 
even by boiling sul 
furic acid solution 


Many electronic in 
strument parts now 
molded from mica 
filled phenolics 


Many essential indus 
trial applications re 
quiring high heat and 


chemical resistance 


Postwar Possibilities 


peci pes | r 
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The broad and versatile family of Monsanto Plastics includes: Lustron 
polystyrenes * Monsanto vinyl acetals * Nitron cellulose nitrates 
Fibestos cellulose acetates * Resinox phenolic compounds * Resi- 
mene melomine compounds. Forms in which they are supplied include: 
Sheets * Rods * Tubes * Molding Compounds ¢ Industrial Resins * Coat- 
ing Compounds *« Vuepak Rigid, Transparent Packaging Materials. 








MONSANTO 
PLASTICS 


SERVING MHOUtTEY 





Which SERVE, MAnarne 
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READY TO DROP BACK OF THE ENEMY’S LINES 
AMERICAN PARATROOPERS AWAIT THE SIGNAL 


What we do is NOTHING compared with what they do 


Our Waterbury Button Company Division has made most 
of the uniform buttons for the Army, Navy and Marine 
for the last Six Wars—1812, 1846, 1861, 1898, 191 

1941. Alll six Divisions of Waterbury Companies are worl 


ing practically 100% on essential war products 











WATERBURY COMPANIES, INC. 
Formerly Waterbury Button Co., Est., 1812 
DEPT. B, WATERBURY, CONNECTICUT 
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\F. ee you haven't yet found time to run down the plastic best 
suited to that new port or product... IF... you are 
“making do” when you could have maximum efficiency with 
better equipment . . . IF . . . production is being held up becau 
you can't get priorities on metals, whose purpose could be : 
duplicated by a strong light weight plastic... a 


= CAM 
AMEN, ae Aa 


can help you! Bring your problems to ¥ ye: at your " 

service for consultation. Write us, or tell our salesmen, your speci- — 

“= fications and requirements. Our staff of engineers can tell you 
quickly whether or not Keyes Fibre can produce the item in KYS-ITE. 

Furthermore, if the article you need cannot be made of KYS-ITE, 

we will be glad to suggest the companies that can do the job for you. 


THESE ARE THE UNIQUE PROPERTIES OF KYS-/ if F 


THE LONG-FIBRED WOOD PULP-FILLED PHENOLIC RESIN PLASTIC, PREFORMED BEFORE CURING. 







- 

















lo 





nost ' Preforming before curing results in even distribution of fibres 4. Non-conductor of electricity. Poor conductor of heat and cold. 
ines . insures dimensional stability . . . gives KYS-ITE 4 to 5 times Not affected by temperature changes and extremes. 
the impact strength of ordinary plastics. Replaces metal parts 
1 7, where great strength and light weight are necessary. > KYS-ITE is custom-molded to your exoct specifications. Units ore 
ark- delivered complete. 
2 Adaptable . . . can be molded into simple or intricate forms, . . . 
ranging from bowls to typewriter bodies. Can be molded to close 
tolerance for fitting with metal or other material ports. Can be We are now scheduling future production as orders are placed. 
machined, drilled, decorated. May we suggest you contact us promptly? And remember, we 
; are constantly at your service to help you solve present or post- 
Unusually durable and resistant to abrasion. Impervious to wer predvciion probleme. 
as mild alkali and acid solutions. 


= 


Buy War Bonds — More Than Before 


®® & 
KEYES —— 


MOLDED PRODUCTS 


KEYES FIBRE COMPANY - 42@ Lexington Avenue, New York 17, Mew Yerk + Plent at Weterville, Maine 
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PISTOL GRIP ADDING MACHINE HOUSING 

















There’s a big difference in Fasteners...even in 
ordinary Slotted Screws. It pays to insist on 
Fasteners that are made right. Here are some 


common faults to look for in Slotted Screws... | 


stots s_LoTs AND 
100 s_oTs OFF BURRS 


SHALLOW piIncHED CENTER 








i i ll 


v 
bl = 
VECRS) 


HEAD BREAKS DRIVER SLIPS DRIVER CAN'T ENTER HEAD BREAKS WORK MARRED 





It is commonly assumed that “screws are just screws” — 
all pretty much alike—regardless of who makes them. 
However, quality varies widely even in the common 
wood or machine screw, and it makes a lot of difference 
both in assembly time and in amount of spoiled or 
marred work. 

The enlarged photographs above picture a number of 
the common faults actually found in a single purchase 
of commercial screws NOT made by*National. 

Insist on the screws you buy having clean slots of 
the right depth, properly centered, free from burrs, 
with good threads and points. Attention to details such 
as these will result in lower assembly costs and a much 
better product. 
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by S. S. ULLMAN* 


Maximum price regulation order 





ey March 27, 1944, the Office of Price Administration 
put into effect Maximum Price Regulation 523, and 
by that step gave recognition to that group of manufacturers 
known generally as the ‘Plastics Industry." This regula- 
tion is an industry regulation. No longer does a product's 
end use determine which of three or four regulations is ap 
plicable or whether it is entirely exempt from price control. 
No longer are a number of diverse pricing methods appli 
cable to the manufacturers of plastics products. All such 
products, even those used solely for military purposes, are 
now covered by this one regulation and are priced in accord 
ance with the same method. Therefore, if you are a molder, 
a fabricator, an extruder or process plastics materials by 
any other means, MPR 523 establishes your maximum prices. 
Please note we do not say “‘selling’’ prices. This regulation 
establishes a price ceiling. Sales above this ceiling are viola 
tions. Sales below this may be due to competitive con 
ditions or may be just good business policy. 

How are these maximum prices established? Here is an 
industry which does not produce items which readily lend 
themselves to price lists and catalogs. The greater propor- 
tion of its production is based upon customers’ blueprints and 
specifications. And so all plastics products were divided 
into two general classifications: 1) those that were sold or 
offered for sale during the period from Jan. 1 to March 31, 
1942, and 2) those that were not sold or offered for sale during 
that period. 

The maximum prices of items in Group | may be said to 
have been ‘‘frozen.’’ Where there was a published list price 
in effect on March 31, 1942, that price became the maximum 
price, less, of course, discounts and allowances. For a non 
list price item, the last price at which it was sold or offered 
for sale during that three-month period became its maximum 
price, adjusted to reflect discounts and allowances, and the 
customary differentials between various classes of purchasers. 

As an illustration, let us assume that the Oldtyme Plastics 
Corp. molded a line of compacts in addition to operating as 
a custom molder. Its catalog or published price list dated 
Feb. 15, 1942, scheduled 10 different styles of compacts which 
it offered to jobbers at $24 per dozen, less a discount of 40 
percent. It offered these same styles to department stores 
at $24 per dozen, less a discount of 25 percent. Under the 
provisions of MPR 523, the Oldtyme Plastics Corp. today 
must sell these same compacts at no more than $24 per dozen, 
less a discount of 40 percent to its jobbing trade, and less a dis- 
count of 25 percent to its department-store customers. 

Pursuing this illustration further, the Oldtyme Plastics 





_ * Senior Business Analyst, Machinery Branch, Office of Price Administra- 
tion. 





Corp. on Jan. 10, 1942, quoted a price of $50 per thousand 
for part No. 10 to one of its customers, and received the order. 
On Feb. 15, 1942, it quoted $65 per thousand for the same part 
and again received the order. On March 20, 1942, having 
developed a more economical production method, it quoted 
$60 per thousand for the same part, but this time did not ob 
tain the order. For its current maximum price tor part 
No. 10, our molder may quote no more than $60 per thousand, 
since that was the last price at which it was offered for sale 
during the first quarter of 1942. 

This brings us to the items in Group 2, those which were 
not sold or offered for sale during the base period. The 
maximum prices of such products are established by what is 
known as “formula pricing.” For this classification, the 
price-determining method in use in the molder’s or fabrica 
tor’s plant on March 31, 1942, has been “‘frozen.”’ The term 
‘‘price-determining method" means nothing more than the 
cost-estimating formula or method in use in any manu 
facturing establishment for the purpose of setting selling 
prices. MPR 523 requires that in such method the costs 
of raw materials be included at March 31, 1942, costs or at 
current costs, whichever are lower. Labor rates must be 
computed at March 31, 1942, rates for similar skills or classi 
fications of labor. Factory overhead, general administrative 
and selling expenses, profit margin and any other bases of 
computation in use in his plant for plastics products—all 
these must be currently included at rates no higher than those 
in effect in his plant on the base date, March 31, 1942. A 
report of such pricing methods and the rates applied must 
be filed with Office of Price Administration, Washington, D. C. 

Recognizing the fact that most initial selling prices are 
based upon an estimate and that the actual production ex 
perience may be vastly different, the regulation permits one 
recomputation should the purchaser re-order a particular 
item. Recomputation simply means a review of the costs of 
the actual production run. This review must apply the ap- 
proved base date pricing formula. Should the recomputa 
tion result in a higher price, and should the manufacturer 
choose to charge this higher price, he must file a report with 
Washington, answering four simple questions. Should the 
recomputation result in a lower price, this lower price be- 
comes the new maximum price, but no report need be filed. 
Similarly, no report is necessary should the recomputation 
result in the same price. Having recomputed on the basis of 
an actual production run, the maximum price has thereby been 
established and is not subject to further recomputation. 

Let us assume that our molder, the Oldtyme Plastics Corp., 
on June 15, 1943, accepted an order for part No. 101 at $100 
per thousand. His price was (Please turn to page 172) 
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High-, low- and no-pressure laminates 


by CARROL C. SACHS* 








Sees SIDERABLE confusion seems to exist as to just what 
types of laminates are available to the designer and 
fabricator, their methods of fabrication, and the economic 
and design limitations of each. High-pressure laminating is 
well established with many years of application in electrical 
and decorative fields behind it. In contrast, low-pressure 
and no-pressure laminating are such recent industrial de- 
velopments that both might be accurately called ‘war babies."’ 
Therefore, since both the techniques and materiais used in 
low- and no-pressure laminating are still in the formative 
stage, the following comparisons will, necessarily, be subject 
to considerable revision over the next few years. 


History and development 


The development of high-pressure laminating has been 
parallel to that of the electrical industry with its demands 
for sheet stocks, possessing dielectric strength comparable to 
sheet mica, which could be punched and cut into various 
shapes. In the years following the establishment of the 
industry, the various grades of laminates were gradually 
standardized under various N.E.M.A. codes and specifica 
tions with mechanical and decorative stocks carrying the con- 
notation of “specialties.” The bulk of the high-pressure 
laminates has always been in the form of flat sheet stock and, 
in all probability, sheet stock will continue to be the backbone 
of the industry. High-pressure laminates are generally 
considered as being produced under pressures of 1000 to 3000 
p.s.i., with pressures as low as 700 p.s.i. occasionally used 
where special treating equipment is available. Both the 
presses and the impregnating machines are standardized. 
Because of the heavy capital investment required in the 
field, few changes have been made either in the treating or 
pressing equipment since the industry was founded. One 
engineer in the field stated recently that new and improved 


* Research engineer, Lockheed Aircraft Corp 


PHOTOS, COURTESY CONSOLIDATED WATER POWER AND PAPER CO. 





impregnating machines already under design would double t! 
flexibility of the industry from the standpoint of both contr 
and production. The characteristics of high-pressure laminat 
ing are listed in Table I as are those for low- and no-pressur 
laminating. 

In 1940 low-pressure laminating was but an idea—a r 
quest to one of the large materials manufacturers to see wha 
could be done to meet the problems involved in the applicatio: 
of laminates to the fabrication of military airp'anes. Survey 
showed that if laminates were to be used in airplanes, th 
pieces required for the application would be of such larg: 
area as to make high-pressure laminates impractical in view 
of the tremendous tonnage required from the presses. Be 
cause of relatively small production requirements, amortiza 
tion of such large presses and laminating molds was im 
possible. The need of a laminating process which would be 
applicable to large formed sections molded under low unit 
pressure was apparent. The metal forming hydro-presses 
already available in the various aircraft plants were analyzed 
and found capable of delivering a pressure of approximately 
4000 p.s.i. over the entire bed area which measures approxi 
mately 6 by 15 feet. 

To provide some safety factor it was decided to con 
centrate on the development of laminating varnishes which 
would plasticize and cure satisfactorily at 250 p.s.i. As a 
result of the excellent cooperation of the resin manufacturers 
with the aircraft industry, suitable resins were soon developed. 
In the following years, improved low-pressure varnishes were 
produced which were capable of being laminated at pressures 
as low as 40 p.s.i. Low-pressure laminating is generally con 
sidered as occurring at pressures of from 40 to 300 p.s.i 
The reduction in pressure is partially accomplished by treating 
to a relatively high volatile content—5 to 7 percent.' This 
is not a necessary condition, however, since the resin itself 


! Volatile content is the percentage of residual solvent after impregnation 
and drying of the filler stock (paper, fabric, etc.) 


1—-This huge press which is used in the production of high- 
pressure laminated panels can accommodate 72 by 192 in. 


sheets. 2—High-pressure laminated panels such as these 
are used for the flooring of giant C-87 express planes 
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PHOTO, COURTESY VIRGINIA LINCOLN CORP 3 













4 PHOTO, COURTESY U. &. ARMY AIR FORCES. WRIGHT FIELO 


3—An experimental assault boat molded from glass fabric and low-pressure resins. Postwar plans contemplate the 
Thus, the over-all length of the 
with high-strength 


production molding of the boats in 3 sections—universal bow, stern and center. 
boats will depend upon the number of center sections employed. 4—Low-pressure resin 


glass-fiber filler was used in the molding of this half section of an experimental BT-15 airplane fuselage 


may be precured so as to laminate at low pressure at volatile 
contents as low as '/, percent. 

The development of no-pressure laminates was the result 
of attempts to produce polyester resins suitable for casting 
into transparent sheets. Naturally, cast-type laminates 
appealed to the aircraft engineer as more than filling the pres- 
sure requirements desired. Actually, however, no-pressure 
laminates is merely a phonetic term (high, low, no) to identify 
the group, since the laminates are usually subjected to at 
least atmospheric pressure—15 p.s.1. 

No-pressure laminates have been called “‘contact’’ pressure 
laminates, a term requiring clarification. Fiat sheets may 
actually be produced under contact pressure—atmospheric 
pressure plus the weight of the caul—but practice has dictated 
that formed sections invariably require pressures of 25 to 
70 p.s.i, to prevent resin segregation and the formation of 
lakes as well as to control the final resin content within en 


gineering tolerances. Reference to Table I will indicate that 


TABLE I 
High pressure 


1,000 to 3,000 p.s.i 
High production 
Thermosetting 
Condensation 


Pressure range 

Production 

Generic resin type 

Method of polymerization 

A 

N(XY) —~> (XY)n — HOT 
cat 

Crosslinked 

Insoluble and infusibk 


Reaction equation 


Polymolecular structure 
Character after cure 
Form Resin in solvent 
20 to 30 cents per Ib 


Relative cost 

State of cure when impregnated B”’ Stage resin 

Consistency Dry 

Stability of the impregnated stock | Stores satisfactorily 3 to 6 mos 
in cool place 

Cure temperature 315° F. 

Cure time 3 to 5 mins.” 

Type of mold Steel 


Generally alkaline 
Stable 
Zinc or calcium stearate dust 


Type of catalyst 
Catalyst stability 
Separators 


Toxicity | None 


* For '/s-in thickness 


MOLDE 


no-pressure laminates are formed in the pressure range from 
“contact pressure’ to 70 p.s.1. 


Equipment 

Standard high-pressure hydraulic presses are used through 
out the high-pressure laminating industry. Because of the 
small deflections permitted in the press construction, this 
type of equipment is very expensive and hence is limited to 
heavy industrial set-ups capable of sustaining the large in 
vestment. The presses are generally of the muli-platen 
type suitable for the production of flat sheets 

Low-pressure laminating is performed on presses having 
considerable daylight. The latter requirement is due to 
the fact that the process is generally applied to formed shapes 
rather than thin flat sheets. Formed shapes demand propor 
tionately thick molds. Therefore, sufficient press opening 
(or daylight) to accommodate the various molds is required 
especially during the loading and ejecting operations, Since 


D LAMINATING 
Low pressure No pressure 


Contact to 70 p.s.i 
Very limited production 


40 to 300 p.s.i 
Moderate production 
Thermohardening 
Addition 


Thermosetting 
Condensation 
A A 

N(XY) —~> (XY)n — H,OT N(AXB) —~> (AXB)nf 

cat. cat 
Crosslinked Crosslinked 
Insoluble and infusible Insoluble and infusible 
100%) resin monomer 
60 cents to $2 per Ib 
Monomer or partially bodied 


Resin in solvent 

25 to 35 cents per Ib 

“B”’ Stage resin 
polymer 

Dry Syrupy 

Stores satisfactorily 3 to 6 mos 1 to 10 days in absence of air 

after catalyst is added 

Cycle cure 100° F. ---+-+240° F. 

30 mins. to 8 hrs. 

Wood, plaster, concrete, cast 


in cool place 

315° F. 

3 to 5 mins.* 

Cast iron, Kirksite, aluminum 
phenolic 

Benzoyl or lauroy! peroxide 

Poisoned by contact with air 

Cellophane or polyviny!] alcohol 
film 

None Dermatitis possible with allyl 

alcohol types 


Generally alkaline 
Stable 
Zinc or calcium stearate dust 
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the unit pressures are about one-tenth those used in high 
pressure laminating, the construction of the laminating press 


is considerably simplified and reduced in cost. In some in- 
stances these presses have been actuated with compressed 
air through the use of pressure multipliers. This system 
lends itself to automatic cycle control through the use of 
pneumatically actuated valves. The equipment requires 
only a moderate investment of capital. 

Contact laminating is generally performed with pneumatic 
or steam-inflated neoprene bags which suffice as a source of 
pressure and possibly of heat. When air is used as the fluid 
pressure medium, the assembly is generally heated in an 
electrical conduction oven that is equipped with a conveyer 
belt. 


Materials 


High- and low-pressure laminates are based on thermo- 
setting types of resins dispersed in solvents so as to produce 
an impregnating varnish. These include phenol formalde- 
hyde, urea formaldehyde, melamine formaldehyde, melamine 
phenol formaldehyde, phenol furfural, etc. All are members 
of the resin family known as condensates and polymerization 
proceeds with the separation of some small molecule such 
as water, hydrogen chloride, ammonia or, in some cases, a 
salt. The “B” stage resin is essentially thermoplastic as it is 
impregnated into the filler material, and it cross links upon 
curing to the “C”’ stage to form hard, insoluble, infusible 
polymers. 

In contrast, no-pressure laminating resins are of the ther- 
mohardening monomer type and no solvent is necessary to 
accomplish proper impregnation of fabric or paper. Upon 
the addition of a catalyst such as benzoyl or lauroyl peroxide, 
the monomer may be partially polymerized to a consistency 
by refluxing. Some polyesters may be reacted to a gel stage 
for application. It is significant that the monomer poly- 
merizes directly to the polymer without the formation of 
condensate or by-product. 


impregnation and handling 


The treating of continuous rolls of filler material usually 
begins in the rough cutting of the high- or low-pres- 
sure thermosetting resin with an appropriate solvent. 





PHOTOS COURTESY LOCKHEED AIRCRAFT CORP 5 


5—This combination antenna mast and pitot tube suppor 
is mandrel wrapped from glass fiber fabric and no-pressuré« 
resin. 6—This is an end view of the combination an 
tenna mast and pitot tube support shown in Fig. 5. The 
anti-icer duct, at the extreme left of this piece, is blin 
and terminates about ‘/s of the length of the mast. 7 

This drill jig was made by the no-pressure laminating 
process. The drill bushings were bolted to the master 
part at right and the heavy glass fiber fabric filler 
was tailored and stretched over the bushings 
The solvent diluted synthetic resin is then known as ai 
impregnating varnish. As a general practice, the fine con 
trol of the resin content is achieved by controlling the tem 
perature of the impregnating bath, thereby directly contro! 
ling the viscosity of the varnish and its penetrating or “‘pick 
up” properties. 

It can be seen that considerable economic advantage exists 
therefore, in favor of the high- and low-pressure laminating 
practices in the treating of the filler material with the resi: 
In general, no-pressure laminates are hand dipped into the 
thermohardening resin bath immediately before the laying 
up operation. This procedure is inherently difficult be 
cause of the sticky syrupy nature of the resin. A not in 
The poly 
ester no-pressure resins, especially those which are derivatives 
of allyl alcohol, further result in frequent cases of dermatitis 
Hence, special precautions are mandatory, and many persons 
find it impossible to handle the materials. On the other 
hand, the ““B”’ stage resin impregnated lamina of the high 
or low-pressure types are dry during the laying up operatior 


considerable personnel problem is also involved 


and only very infrequent cases of dermatitis have been re 
ported. These rare cases were encountered in the manu 
facture of the materials rather than in the impregnating oper 
ation or in the subsequent laying up. 

Again, considerable advantage is found in the thermo 
setting high- and low-pressure resins from the standpoint 
of storage after the addition of the accelerator or catalyst to 
the impregnating varnish. Most types of polyester resins 
are poisoned by contact with the atmosphere for any length of 
time. In contrast, the thermosetting ‘‘B’’ stage resins may 
be stored for periods of several months without suffering 
deleterious effects. 

Ina practical sense, the poisoning effect caused by contact 
of the thermohardening no-pressure resins with air is overcome 
through the use of separators, usually polyviny! alcohol or 
celiophane films, which serve both to exclude the air and to 
prevent adhesion to the die. The use of calcium or zinc stear 
ate dust facilitates the ejection of thermosetting high- or low 
pressure laminates from the laminating mold. Failure to 
use a separator film over a no-pressure laminate of thermo 
hardening resin generally results in an intermediate gel 
form which will not cure further. (Please turn to page 172) 
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A new series of thermoplastic resins 





HERMOPLASTIC 


materials, in general, have many 


recognized advantages—both from the point of view of 


fabrication and utility. However, one important disad- 
antage has militated against their expanded use. This draw 
ack is poor dimensional stability at normal service tempera 
tures. Consequently, the field of application for thermo- 
lastics has been considerably broadened by the advent of the 
Cerex resins which have A.S.T.M. heat distortion points rang 
ing from 195 to 300° F. 


figures for many thermosetting molding compounds now in 


values that actually overlap similar 


common use. 

The fabricator of thermoplastics can make his selection 
from a variety of forming processes. Injection molding pro 
vides a rapid automatic method for the economical produc 
tion of relatrvely small parts. Continuous lengths of rod, 
sheet, filament and profiles may be extruded. Self-support 
ing films and sheets may be cast from solvent solution or 
skived from blocks. These sheets, in turn, may be formed to 
three-dimensional shapes by drawing, blowing, swaging, 
spinning or lapping. The materials may be easily joined by 
heat or solvent cementing 

From the utility standpoint, thermoplastics generically 
offer excellent color and toughness while individual members 
present specific advantages such as superb clarity, flexibility 
and desirable electrical properties. However, because of 
poor dimensional stability, the product designer frequently 
has been unable to take advantage of the other desirable 
properties of thermoplastics and been limited in choice to 
thermosetting plastics, metals, ceramics or other structural 
materials—often at the sacrifice of appearance, electrical 
properties or other desirable characteristics. 

An analysis of the causes of the poor dimensional stability 
of thermoplastics indicates that there are three principal fac- 
tors: 1) loss of a volatile component such as plasticizer, 2) 
water absorption and 3) thermal-softening. So that they 
may be formed at a temperature sufficiently below the de 
composition point, certain thermoplastics must be softened 


* Manager of product development, Plastics Division, Monsanto Chemi 


cal Co 





by the addition of a low-viscosity ingredient. These agents 
or plasticizers, are selected for their good compatibility, low 
volatility and desirable effect on physical properties. Al 
though they are relatively non-volatile, these addicives 
tend to evaporate and migrate from the plastic. As a plas 
ticizer often represents a substantial proportion of the volume 
of the plastic, its loss will decrease the volume of the molded 
part and shrinkage will occur 

rhe detrimental effect of water absorption is threefold 
rhe absorption of water increases the volume of the plastic 
with a resultant increase in dimensions and, in certain in- 
stances, a subsequent loss of absorbed water actually leaches 
out soluble components of the mass. Furthermore, water is 
an excellent plasticizer for most plastics and, accordingly, de 
creases their form stability at elevated temperatures. 

A susceptibility to thermal distortion is imposed on ther 
moplastics by definition—they are compounds which soften 
by absorbing heat and harden by releasing heat, and do so 
reversibly rhe efiect of this thermal softening varies 
widely among thermoplastics. Certain plastic materials 
which must be plasticized to reduce their viscosity at forming 
temperatures are more susceptible to plastic deformation at 
room temperature. On the other hand, certain unplasticized 
types—polystyrene for example—have a sharp break in their 
flow versus temperature curve. Consequently, they can be 
formulated for high resistance to plastic deformation at 
normal temperatures without impairing flow at the higher 
temperat*ires that are used in forming processes, 

Che cellulose esters and ethers must be plasticized to be 
moldable and suffer rather heavily from all three of the dis 
advantages listed above. Water absorption is relatively 
high, and the heat distortion point of the hardest moldable 
grades is approximately 210° F. The vinyl-type materials, 
such as polystyrene, the acrylates and the rigid vinyl chlo- 
ride-acetate copolymers, are generally superior to the cellu 
lose esters and ethers for dimensional stability. They do not 
require plasticization to induce moldability, and moisture ab- 


sorption is relatively low. Ceriain members of the group, 


1—This new thermoplastic material can be formulated in a wide range of transparent, translucent and opaque colors 


ALL PHOTOS IN THIS ARTICLE. COURTESY MONSANTO CHEMICAL CO 




























MODERN PLASTICS 


notably polystyrene, combine these advantages with high re 
sistance to plastic deformation at moderate temperatures 
However, all members of this group lose strength and forn 
stability at service temperatures in the neighborhood of 200 
F. or lower. 

Cerex also has the advantages of low moisture absorptio: 
and zero plasticizer content. However, its principal adva 
tage is that it removes the prime deterrent to a broader use « 
thermoplastics—low heat resistance. The injection molde 
can now compete for many applications formerly restricte 
to those handling thermosetting plastics. This fact is we 
evidenced by observing the effect of immersion of molde 
parts in boiling water. In effect, thisis an accelerated test fo 
severe service conditions that involve the composite effect o 
high temperature and high humidity. These combined con 
ditions create an environment that is one of the most diffi 
cult for existing thermoplastic or thermosetting materials 
Table I gives data obtained from the 48-hr. boiling of com 
pression-molded disks of a general-purpose phenolic, general 
purpose urea and Cerex formulation X-214 

Although this new family of resins comprises formulations 
with heat distortion points ranging from 195 to 300° F 
early developmental work has been confined to the X-214 
formulation which has a heat distortion point of approxi 
mately 225° F. The thermal, mechanical and electrical char 
acteristics of this resin are described in Table II. It will be 
noticed that the mechanical properties of this new resin are 
fully equivalent to those of polystyrene, if not somewhat su 
perior, and that its dielectric strength is excellent—superior 
to the electrical grades of phenolic molding compounds Che 
dielectric constant and power factor are also superior to ele« 
trical grade phenolic materials although inferior to polysty 
rene. A.S.T.M. are resistance is similar to polystyrene—in 
the neighborhood of 70 seconds. 


This new resin retains the excellent chemical resistance of 


polystyrene, and molded parts can be boiled in battery acid 
for a sustained period with no appreciable effect. Although 
soluble in aromatic and chlorinated hydrocarbons, the resin 
is insoluble in aliphatic hydrocarbons. Work is continuing 
on specific chemical resistant properties. 

At the present time, the X-214 formulation is being manu 
factured ‘in limited quantities on a pilot plant scale. All of 
the resin produced is going directly into war applications, and 
experimental quantities for postwar developments cannot be 
made available. Actual and potential wartime applications 
for the compounds include: coil forms, condenser cases, bat 


tery jars and access ry parts, connector inserts, crystal 
holders, instrument panel light domes, switch parts, surgical 
instruments which require sterilization, and other applications 
which cannot be divulged because of their secret nature 
Projected postwar uses include: plumbing, hardware, 
tableware, electronic instrument parts, surgical instruments, 
buttons, sterilizable combs and a multitude of other uses 
where the retention of form stability and strength properties 
at elevated temperatures is important. As produced at the 
present time, the resins range in color from a transparent light 
amber to a dark amber. However, since they are compatible 
with the usual dyes and pigments, it is possible to produce 
molding powders having a wide range of color in transparent, 
translucent and opaque shades. (Please turn to page 166) 


2—While most of the experimental parts molded of this 
new thermoplastic material have been electrical or radio 
components, the plastic has been injection molded on 
standard machines in many different production molds 
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BETTER BRUSH WORK 


lie the freight room of any big hotel where once stood a 
decorous wardrobe trunk or two, big wooden crates are 
piled high with names of military owners printed in that 
curious elliptical style which is a tradition of stencil makers. 





Strange addresses like New Guinea and the Fiji Islands give 
the impression that the owners must have returned from a 
scientific fauna-hunting expedition in the South Seas, until 
ou see that all are addressed to Lieutenant, Captain, En- 
sign or even to humble Private Higginbotham. How over- 
joved Private Higginbotham will be when he sees at long last 
his returning crate of souvenirs and the grass skirt he bought 
in Honolulu! Endless lines of military trucks rumble along 
with returned crates like Private Higginbotham’s, or with 
In short, the war has made 





utgoing military equipment. 
the stencil brush an indispensable piece of equipment in the 
moving of military baggage 

Although the war has made stencil brushes indispensable, 
it has at the same time cut off the traditional material from 
which these brushes were always made—tmetal. Scarcity 
f metal forced many manufacturers to look for a new ma- 
terial. The Diagraph-Bradley Stencil Machine Corp. of 
St. Louis decided to experiment with plastic materials, since 
plastics were both cheaper and lighter than the metal formerly 
used for the brushes 

Che company’s first development brush was machined, not 
They then decided to mold 
the brush and turned to a local molding company to design 
The molding 


molded, of cellulose acetate 


a mold, help select a material and do the job. 
company experimented for three or four months with various 
plastics, keeping in mind the different properties of the 
various materials as they related to the specific requirements 
f the finished parts. Their problems were: 1) the corrosive 
action of the ink on the plastic, particularly the ink used for 
metal stencils, 2) brittleness and 3) a certain amount of water 
absorption. Canvas-filled phenolic, for instance, would have 


been too absorbent, and woodflour filled and mica-filled 


ink distribution and easier operation. 


1 








phenolic proved less satisfactory than the cotton flock-filled 
phenolic finally adapted. 

The 4 brush parts (ink chamber, head, ferril and push 
button—see Fig. 2) are all compression molded. At the 
beginning of their experimentation the company changed from 
flash type molds to full positive molds for the ink chamber 
and head to get maximum material density. 

When they made the change from metal to plastics, the 
Diagraph-Bradley Corp. felt that the time was ripe for a new 
design, too, in stencil brushes, and their product development 
engineer, Otto Herb, designed a brush with altogether new 
mechanical features. 
Mr. Herb’s brush are 1) that the ink is free flowing and can 
not jam because there is no vacuum, and 2) that the brush 


The two most important features of 


has a plunger in the head which force feeds ink directly into 
the bristles instead of depositing it on the vulcanized heel. 
The free-flowing feature of the brush is achieved by a long 
metal stem running the length of the ink chamber. A valve 
on the stem at the top of the chamber admits air when pres- 
sure is exerted on the push button. The diameter of the stem 
above the valve is narrower than that below the valve, and 
the pressure of the push button pushes the narrow part of 
the stem into the valve. 
air fills the space between the stem and the sides of the valve 


As the narrow stem enters the valve, 


and seeps down through the valve into the ink chamber 
The pressure of the air causes a continuous flow of ink, whereas 
in the old brush an air vacuum often stopped the flow and 
necessitated shaking the brush. 

The second important feature of the brush is that ink is 
deposited directly into the midst of the bristles by a metal 
plunger which is a continuation of the stem and which moves 
up and down with the pressure of the push button. In the 
old brush, ink was deposited on the vulcanized heel of the 
bristles above the ferril. 

Another improvement of the new brush is that the ferril 
into which the bristles are cemented (Please turn to page 162) 


1—The plastic stencil brush (foreground) is both cheaper and lighter than the prewar metal brush (background). 

In changing over from metal to plastics, the unit was redesigned to achieve freer flowing of the ink, improved 

2—All 4 plastic brush parts are compression molded. The intricacy of 

the assembled unit is clearly evident in the cut-away sample which appears in the background of this photograph 
“Ne 
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GUN BUTTS 





eed uses of plastics in the war have proved as successful! 
under the toughest possible conditions as the gun but 
stock on the familiar Browning semi-automatic rifle, a weap 
which has served with distinction in both world conflict 
Equivalent in fire power to five M-1 rifles, the Browning ca 
be mounted on a bipod for operation by a 3-man team 
fired from the hip by moving troops. Since present tactics 
of the infantry squad are built around the principle of a 
vancing this automatic rifle to the point of stiffest resistanc« 
the weapon must withstand the most severe treatment and 
keep on firing. 

Salt water immersion in landing operations, the steam 
atmosphere present in jungle fighting and below-zero ten 
peratures on northern battle fronts are among the conditions 
encountered by the Browning which prompted the search fo: 
a material to replace wood for the gun butt stock. As earl 
as 1940 the Army, visualizing the new and widely differin 
conditions under which this standard infantry weapon might 
be used in combat, came to the conclusion that a new gu! 
butt material was necessary—a material which would 1) be im 
pervious to combat gases, 2) resist the action of slime an 
fungus growth that is characteristic of tropical climates, 3 
meet high-impact strength requirements, 4) withstand ex 
treme variations in temperature, and 5) meet the exactin; 
requirements of weight and balance that are necessary if th: 
gun is to operate at maximum efficiency 

Certain specific grades of walnut had always been used 
for the butt stocks, but the material had several short 
comings. Among these was the wood’s tendency to split 
with the grain when subjected to great shock. This failing 
and the need for increased production were among the 
factors which influenced the Ordnance Department to in 
vestigate the possibilities of using plastics for this critical 
assignment. There were criteria, of course, upon which to 
base the belief that plastics might solve the problem. In 
the past, shotgun stocks had been molded of this mate 
rial. However, these were sporting arms which were nevet 
subjected to grueling use. 

At this point a New England molder was called in and an 
exhaustive engineering study undertaken to create a gun butt 
stock design which would, above all, meet the functional 
and weight requirements of the Browning semi-automatic 
An experimental mold was constructed which was not re 
quired to meet any drawing tolerances except where the 
molded piece joined the barrel of the rifle. When parts 
produced in this die indicated that plastic gun stocks could 
be molded to meet the weight and service requirements, work 
was begun on a transfer mold. 

Meanwhile, materials manufacturers were invited to sub 


1—The gun butt in the foreground is ready for shipment 
The part in the background shows the appearance of 
the stock just after it has been knocked out of the mold 
and the core plugs removed. 2—The 3 interlocking core 
plugs that mold the inside of the gun butt. 3—Lower 
half of the mold cavity before the plugs have been in- 
serted. 4—With the loose core parts assembled in the 
mold cavity, preforms are loaded into the transfer pots 
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FOR THE BROWNING 
SEMI-AUTOMAITTIC 





it samples of an impact material which would meet Army 
ecifications for a gun butt and, at the same time, fill the 
iolder’s production needs. After numerous tests, two rag- 
lled phenolic impact materials were selected which, with 
modifications in color and in certain characteristics that made 
them adaptable to transfer molding, are still being used. Re- 
sults of preliminary tests conducted at the Springfield Armory 
nd the Aberdeen Proving Ground on the first production run 

100 butt stocks were so satisfactory than an order was 
placed for 6 molds even before final tests were completed. 
Since actual production started in October 1942, many thou 
sand gun butt stocks have been molded each month. The 
rate was increased recently when additional molds were 
placed in production 

lransfer molded in 450-ton presses, the finished gun butt 
tock (Fig. 1) weighs 17 oz. and has a wall thickness of 
nch. However, one mold has been modified to produce a 
wall thickness of */;, inch. The original experimental mold 
was designed with four transfer pots to assure a full flow of 
the material and to eliminate any danger of the part weaken 
ing at weld points. It is interesting to note that the only 
change in the production molds was a reduction in the number 
f pots after test runs proved that three were sufficient to 
obtain the desired flow 

rhe part as it appears just after it has been knocked out 

the mold and after the core plugs have been removed is 
shown in the background of Fig. f rhe three projections 
two at the shoulder end and one at the gun end—are the 
runners which channel the material from the three transfer 
ots to the cavity of the mold. The under sides of these 
runners, which act as knockout points, plus additional 
nockouts that act against the removable cores, permit the 
entire unit to be removed from the cavity without having any 
knockout disfigurations on the molded piece itself. 

Figure 2 shows the three interlocking core plugs that mold 
the inside or hollowed-out surface of the gun butt. These 
ore parts nest into position in the lower half of the mold 
avity which is shown without the core pieces in Fig. 3 
Figure 4 is a close-up of all sections of the mold. The loose 
core parts have been assembled in the lower half of the cavity 
ind the operator is loading the preforms into the transfer 
pots. The transfer plungers can be seen directly above the 
operator's right hand 

(he phenolic material used in the molding of this part 
weighs from 770 to 780 gr. per shot. One preform press feeds 
the preforms to the four men who operate the six molding 
presses These presses are operated three shifts a day, seven 
days a week. No attempt is made to preheat the preforms 


in an oven since this procedure (Please turn to page 174) 


5—-When the mold is opened, the gun butt and the 3 core 
pieces are pushed up from the lower half of the cavity 
by means of knockout pins attached to the 3 knockout 
bars which extend from left to right in the center of the 
photograph. 6—The core-removing apparatus consists of 
a holding jig which grips the gun butt, and 3 hand levers 
that engage with the 3 core plugs. 1—A wet sander 
completely removes the flash and all signs of split lines 
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PHOTOS, COURTESY OF. SIDNEY O. NOLES 
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1—Even the most discerning would hesitate to hazard a guess as to which is the plastic and which the natural 


eye. The slightly relaxed muscles around the eye on the right are almost the only indication that this is the 


artificial eye. 2—The acrylic eyes can be produced in a wide range of colors to match natural eyes 


Acrylic for artificial eyes 





home from the wars may not have objected to wearing 
a black patch in lieu of an eye. But World War II heroes 
returning partially blinded from wide-flung battle fronts 
may be more sensitive. Today the 300,000 or so persons in 
the United States who wear artificial eyes will never know 
how close they came to having to revert to this old practice. 
For glass eyes are numbered among such war shortages as 
rubber tires, brass buttons, beef and beverages. 

If modern science, tremendously accelerated by wartime 
demands, had not developed the various forms of plastics 
from which thousands of war- and peacetime products are 
now being made, attention-compelling black patches would 
probably have become more and more numerous on American 
streets. On the roll of honor for overcoming this wartime 
shortage is the name of Dr. Sidney O. Noles of San Francisco, 
doctor of optometry and graduate artificial eyemaker. 

Dr. Noles is be'ieved to be the only American-born, 
German-trained artificial eyemaker in the United States. 
The story of his work goes back to the last World War, when 
his father, an optician, had difficulty in securing sufficient 


Bs in the days of the Revolutionary War, soldiers 


glass eyes for his patients. For over one hundred years, 
German glass makers had manufactured the tubing used to 
make the stock glass eyes for world exportation. To break 
this German monopoly, the senior Noles sent his son to 
Europe to learn this highly specialized art. There he found 
it almost impossible to crash through the closed gates of the 
eyemakers’ guild until he found one man who, for a price, 
was willing to reveal the secrets of the trade. 

As World War II approached, Dr. Noles saw that there 
was going to be another shortage of artificial glass eyes. To 
find a substitute, he first spent arduous hours studying 
chemistry at night school. Subsequently he took a univer- 
sity degree and finally a degree in optometry. After con- 
siderable study and experiment, Dr. Noles at length decided 
that plastic was the answer to the looming shortage of this 
particular variety of glass. 

This comparatively new product, the plastic eye, has all 
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the qualities necessary for an artificial eye and has been 
found to resist body acids and deterioration much better 
than the glass eye. In his two and one-half years’ work with 
plastic eyes, Dr. Noles has not had one returned for repairs 
or because of flaws. The plastic eye so closely resembles 
the natural eye that it is difficult to detect the difference 
when it is worn (see Fig. 1). Since the basic acrylic resin 
used for forming the eye is crystal clear, it is possible,’ by 
adding pigments and dyes, to produce molding powder 
ranging in color from very delicate tints to deep shades. 

The process of making the plastic eye may be divided 
into three stages: molding, implanting the iris and veins 
on the blank, and the final finishing. A mold is made in a 
hollow steel two-part flask with an artificial eye used for the 
“set-up’’ in stone-type plaster (Fig. 3). The monomer is 
then added to the plastic powder to create a wad about the 
consistency of putty, which is squeezed into shape in the mold. 

Approximately 2000 Ib. of pressure is applied by means of 
a steel clamp press on the mold. When the mixture has set, 
the mold, still in the clamp, is cured in boiling water for hall 
an hour. After the cooling period, a hardened plastic blank 
has been procured in the shade of the sclera, or white of the 
patient's eye (Fig. 4). The blank is now ground at various 
angles and prepared for the impression of the iris and veins. 

Since a finished eye was used to make the mold, the blank 
is rounded on top as it comes from the mold. In order to 
place the iris on this blank, a table or plateau is ground off 
The iris segment which is colored on a wafer as a separate 
unit is then countersunk into the body of the blank. After 
the veining has been painted on the blank by hand and the 
iris placed on the plateau, a clear plastic is applied. When 
the blank has again been placed under pressure in the mold, 
this newly applied plastic flows up over the iris in the original 
curved shape and forms the convex cornea of the eye. 

The last stage of the process includes the trimming off of 
the overlap (Fig. 7) and a semi-polish. The eye then is ready 
to be tried for seating and position in the socket, after which 
it is shaped and ground off. The final step is to polish the 
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3—For setting up the mold, an artificial eye is embedded 
in stone-type plaster. 4-—After curing, the hardened 
plastic blank is removed from the mold. 5—The iris 
has been implanted in this artificial eye and veining 
and coloring applied by hand to secure a lifelike effect. 
6—Appearance of the plastic mold as it comes from the 


press. 7—Excess material must be ground off the eye 


surface lightly for permanent wearing (Fig. 8). Tools used 
for the polishing and grinding are the usual table type of 
motor-driven buffer and etcher which are employed by dental 
laboratories. 

Before the present war those who wore an artificial eye 
used one formed of glass. There was no alternative. And 
because of the limited number of men qualified to make 


glass eyes (there are approximately 20 in the United States), 


there was a greater demand for individually made eyes than 
the eyemakers could possibly produce. Plastic eyes are, 
therefore, most timely replacements. 

One of the outstanding advantages of the plastic eye is 
the almost unlimited variation possible in its coloring. It 
is estimated that there are 800,000 different shades of the 
human eye. The distinction may often be a fine one, but it 
is most important to the man or woman who is forced to 
substitute an artificial eye for a natural one. It is possible 
to mix the colors for the plastic eye while the patient is 
present. Thus, blue is added for children; green for adults; 
cream for the Latins; and a deep nicotine for Negroes, 
Polynesians and Hawaiians. By this means the white outer 
coat of the natural eyeball can be closely duplicated. 

Comfort is an important item in artificial eyes. Plastic 
eyes have been found to move morte readily in the socket 
than glass, can be made to fit more closely and, since they 
are softer in texture, are more amenable to the delicate tissues 
of the socket. 

The safety factor is another of the reasons for the popu- 
larity of the new product. The plastic eye is practically 
unbreakable, while that of glass was most fragile; dropping 
does not damage the former but usually means the destruc- 
tion of the latter. Occasionally the glass eye, since it is 
closed under partial vacuum, explodes. Sudden changes of 
temperature may cause this type of breakage, and a serious 
accident may result if the wearer goes abruptly from a low 
to a high temperature. 

A plastic eye which has been worn for six months may be 
repolished so that it looks like (Please turn to page 168) 
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A new dielectric for cables 


by HUGH C. CRAFTON, JR.,t and HARRY B. SLADEt 





ONSIDERABLE research and development work has 
been carried on in recent years with a view to meeting 
the many new requirements and urgent needs of the present 
emergency. In this connection, the development and use of 
polyethylene, also known as Polythene, as a flexible insulation 
is of particular merit. Consumption of the commercial prod 
uct is rigidly restricted to specific military needs. However, 
in spite of its limited distribution, both the scientific and 
technical aspects of polyethylene have been rather extensively 
investigated. 
The development which has proved to be of greatest techni 
cal and commercial importance is described in the British 
patents' (9) issued in 1937 to Fawcett et al., and assigned to 
the Imperial Chemical Industries, Ltd. Other patents (10, 
11) followed. Semi-solid and solid (Polythene) polymers 
having melting points of 110-125° C. and molecular weights 
of 3000-40,000 were obtained by varying the reaction condi 
tions—temperature, pressure and concentration of oxygen 
(catalyst). The conditions for the production of a satisfac 
tory commercial product are reported to be a pressure of ap 
proximately 1500 atmospheres, 150-250° C. and an oxygen 
concentration of about 0.08 percent. The reaction is ex 
tremely exothermic and relatively rapid. Consequently, it is 
* Presented before the Annual Conference of the Society of the Plastics 
Industry, Chicago, Ill., May 12. 
Research chemist, Okonite Co. 


Research engineer, Okonite Co 
' The numbers in parentheses refer to the Bibliography at the end of this 


paper. 
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necessary to provide an autoclave in which excessive a 
localized overheating can be prevented. The melting point 
and molecular weight of the products increase with increa 
in pressure and vary inversely with the temperature 
catalyst concentration. The latter is rather critical for ea 
pressure and temperature, and must be very carefully 
trolled to avoid explosive reactions 

Polyethylene has been commercially available from 
sources in this country since 1942. The method of pol 





merization employed by manufacturers and the producti 
capacity have not been disclosed. However, it is known tl 
the process is similar in nature to the extremely high-pressi 
process described in the British patents (9) previously 
cussed. Because of its pre-eminent dielectric characteristi 


and other properties, polyethylene has been utilized alm: 


exclusively as an electrical imsulation—particular] 
wires and cables. 
Structure and properties 

Polyethylene is composed of chains of (CH; groups whi 


exhibit a high degree of electrical symmetry. In other word 
polyethylene is an almost completely non-polar substan 
Therefore, any changes in the dielectric properties wit 
changes in frequency and temperature, which may b 


served, would probably be due mainly to traces of impuriti 
The general nature and properties of polyethylene |! 


1—A large container made by extrusion molding. 2 


Examples of moldings and of parts machined from rods 


The samples in foreground were made by injection molding 
2 
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Property 





Dielectric properties 





Dielectric strength, v/m 





Volume resistivity, ohm.-cm 





Dielectric constant at 






HO c/s 
lv c/s 
lh c/s 





Power factor, at 





HO c/s 















l(f c/s 





Temp. dependence of dielectric properties 





Mechanical properties 





Tensile strength, p.s.i 






Modulus of elasticity, p.s.i 





Elongation, percent 






Rockwell hardness 

Flexural strength, p.s.i 

Impact strength, ft. Ib. /in 
Thermal properties 

Softening point, ° C 

lransition temp., © C. below 

Distortion temp., ° C 

Specific heat, cal. /gm e 












Coeff. of thermal expansion per ~ C 





herma! conductivity, cal. ‘cm.? sec. /em Cc 
Burning rate 

Physical properties 

Specific gravity, gm. /c 


Refractive index, n™» 


Water absorption, percent 
Permeability,” gm. /hr./cm.?/ mm.-Hg/em 
Tendency to cold flow 
Chemical properties 
Acids 
Alkalis 
Oxygenated solvents 
Oil, hydrocarbon solvents 


Heat (oxidation) 
Ozone 

Sunlight 
References 


* Average molecular weight-—100,000 


» (r) and (v) refer to raw and vulcanized (2 percent S) rubber, respectively, in 


© No break at room temperature, 4 ft.-Ib. machine (39) 
¢ Very low, not comparable to plastics. 

* Very high, not comparable to plastics 

f . of crystalline state 

* At p.s.i. load. 


been discussed by several authors (9, 10, 37, 38, 39, 62). It 
is a white waxy translucent material, tough and flexible (but 
not rubbery) in thin sections. Yet it resembles rigid plastics 
when formed in thicker sections. The mechanical behavior 


Polyethylene 


600-1000 
1017 
2.3-2.4 
2.3 

2.3 


0. 0002—0. OO0O5 


0. 0002—0. 0005 


0. 0002-0). 0005 





small 


1600-2000 


0.15 &* 10 


300-500 
R13 
1700 
104-115 
—45 

50" 

0.50.68 


7x10 


low 


0.92—) 95 


00.01 
1.50.7 X 1078 


slight’ 


none 
none 
none 


none’ 


k 
none 
none 
none 


27, 37, 39, 42, 55 


4 To water vapor. Not strictly comparative due to different test techniques 


‘ Twenty percent at 50° C. and 1200 p.s.i. load. 
/ Is attacked above 60-70° C 
& Oxidizes above 100° C 








of polyethylene places it in a unique intermediate position in 
the realm of synthetic plastics and elastomers. 

The data given in Table I on the electrical, mechanical, 
thermal, physical and chemical characteristics of polyethylene 


Polystyrene 


500-700 
1 wry 


9526 
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small (to 70° C 


3500-7000 
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82 
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U4). OS 
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very slight 
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soluble 
soluble 
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16, 47, 48, 49, 50, 53 


all the tables 











PROPERTIES OF POLYETHYLENE AND THREE OTHER INSULATING MATERIALS 





Polyisobut ylene* 
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3—-This 440-volt power cable, which is insulated with 


years 


polyethylene, has been in service for several 
and, for comparison, of polystyrene, polyisobutylene and rub- 
ber, are taken both from the literature and from observations 
made in our laboratory. Unless otherwise stated, the values 
for the various properties are for room temperature. Some 
of the tests, designed specifically for plastic materials, do not 
give meaningful results for rubber-like polymers. Therefore, 
values for certain properties of polyisobutylene and rubber 
are omitted from the table. It must be realized that rubber 
is always compounded for use as a practical insulation and 
that polyisobutylene cannot be used alone. 

The dielectric properties of these four polyhydrocarbons are 
very similar. The higher dielectric constant and power factor 
of rubber are chiefly a consequence of the non-hydrocarbon 
constituents. In vulcanizates the sulfur and compounding 
ingredients contribute to the dielectric losses. 


Taste II.—ComPaRATIVe RATINGS OF POLYETHYLENE AND 
Tures Orner INSULATING MATERIALS® 


Poly Polyiso- 


Poly- 

Property ethylene styrene butylene Rubber’ 
Dielectric strength E E G G 
Volume resistivity E E E G 
Dielectric constant E E E G 
Power factor E E E G 
Temp. stability of di- 

electric properties E E E E 
Tensile strength G E P E 
Modulus of elasticity E E P G 
Elongation E P E E 
Flexibility G P E E 
Hardness G E P G 
Impact strength E P E E 
Resistance to cold flow E E P E 
Distortion temperature E F P E 
Brittle temperature E P E E 
Non-flammability P P P P 
Specific gravity E E E E 
Low water absorption E E E G 
Low permeability E G G F 
Chemical resistance _ E E E* P 
Solvent resistance G P P F 
Ozone resistance E E E P 
Sunlight resistance E E E P 
Heat resistance E E E G 


" BE = excellent, G = good, F = fair, P = poor. 
* Refers to practical insulating compounds in general 
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Polyethylene is superior to the other materials in its com- 
bination of desirable mechanical characteristics. The en 
bodiment of toughness, flexibility and dimensional st: 
bility is ideal for insulations on electrical wires and cables 
The unique nature of this material is further exemplified b 
its behavior over a wide temperature range (below —45 to 
100° C.). Consequently, it may be employed in cases where 
both resistance to brittleness at moderately low temperatures 
and resistance to distortion at high temperatures are of prime 
importance. Of the four materials being compared, vu! 
canized rubber is the only other insulation exhibiting similar 
thermal! characteristics. 

The excellent physical and chemical properties of pol 
styrene and polyisobutylene compare favorably with those 
of polyethylene. The properties of rubber, in this group, are 
less attractive. The extremely low moisture absorption of 
polyethylene together with its permeability, chemical inert- 
ness and resistance to solvents (below 60-70° C.) are features 
which greatly enhance its value and extend its applicability 
as a wire and cable insulation. 

The suitability of dielectric materials for electrical conduc 
tors must be judged from their behavior, depending on a large 
number of properties. An over-all picture for the four ma 
terials under discussion may be obtained from the compre 
hensive comparison given in Table II. It is conclusive to 
note that polyethylene is rated ‘‘excellent’’ for 18 and ‘‘good’’ 
for 4 of the 23 properties listed. (All are rated ‘“‘poor’’ for 
flammability.) The superiority of polyethylene may be 
attributed to the characteristic features of the polyethylene 
The most important of these are: 1) a homopola: 
nature; 2) an unusual combination of (a) a low specific molar 
cohesion and (b) a readiness to crystallize. Table II might 
also serve to indicate the numerous possibilities obtainable 
by blending, or compounding, each of the four polyhydrocar 
bons one with the other. 

It is interesting to consider briefly several possible future 
For example, the melting point of poly 


chains. 


developments. 


ethylene is lower than would be expected from the equation 


of Meyer and van der Wyck (59) for normal paraffins. As 
the chain of C-atoms of normal paraffins becomes very large, 
the melting point approaches a limiting value of 145° C 
which is higher than the observed value for polyethylene 
This does not explain the anomalous fusion phenomena of 
polyethylene and other long-chain molecules, but it may sug 
gest that a higher melting point polyethylene is possible. In 
addition, it seems likely that the rubber-like state might con 
ceivably be extended over a wider temperature range (in con 
trast to a sharp melting range). The accomplishment of this 
end may rest on the possibilities of future developments in 
the polymerization process which would yield polymers dif 
fering in the nature of their molecular weight distribution 
and/or having a higher average molecular weight. Further 
more, minute amounts of suitable cross-linking agents might 
be used to advantage. Such products would be expected to 
possess, among other things, very interesting high-tempera 
ture characteristics for specialized applications. 


Insulated cables 


The extrusion of polyethylene on conductors has been and 
still is an interesting problem. The early I.C.I. British ma 
terial was of the sharp melting point variety—probably by 
reason of a narrow molecular weight distribution. Its 
characteristics were such that at 102° C. it was tough and 
non-plastic but at 106° C. it was a molasses-like liquid. Be 
tween these temperatures the material went through a plastic 
state where it could be handled like normal plastic materials. 
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As a result of the difficulties experienced in trying to ex- 
trude pure I.C.I. polyethylene, a variety of methods was 
tried, even including the use of a modified type of lead press. 
In the end, however, partly to broaden out the narrow plastic 
range and partly to aid in low-temperature flexibility, poly- 
isobutylene was added to the polyethylene. The composite 
insulation bas been in general use for some time—extruded by 
conventional rubber tubing equipment, fed from rubber mix- 
ing mills. 

There are two-sources of polyethylene in this country, and 
the material produced is quite different from the I.C.1. poly- 
ethylene. In the first place, it has a higher molecular weight 
than its predecessor and, secondly, the range of molecular 
weight distribution seems to be greater. The resulting poly- 
ethylene has plastic properties over a greater temperature 
range, a characteristic that aids materially in extrusion; and 
the low-temperature brittle point is considerably better. Al! 
material for cable insulation contains an anti-oxidant by 
reason of the fact that it is not always possible to prevent pro- 
longed heating and subsequent oxidation of the material dur- 
ing processing, and the small amount of anti-oxidant used is 
well worth the slight sacrifice in initial power-factor increase. 

American polyethylene, with its better plastic properties, 
greater flexibility range and stability to heat, can be handled 
on either rubber or plastic extrusion equipment without the 
need of additional softening materials. For tte best results, 
however, the material is fed cold in pellet form to a plastics 
tuber and processed only once rather than being milled for an 
uncertain time and then fed to a tuber. The rigidity of cold 
polyethylene and the great volumetric contraction from the 
extrusion temperatures down to room temperature (12-14 per- 
cent) make gradual cooling of insulated wire necessary in 
order that the outer surface may contract with the inner sec 
tion. Too quick chilling of the outer surface causes it to be 
come hard. The inner material then contracts outwardly, 
leaving voids next to the conductor (39). Proper slow cool 
ing solves this problem and allows the single extrusion of heavy 
walls. The method of cooling and the time required are deter 
mined mainly by results obtained on finished cable. Loose 
insulation or the presence of voids next to the strands are 
located by corona (ionization) detecting voltage tests.* 

About the only limitation on polyethylene for insulated 
cables stems from the fact that, being a thermoplastic with a 
softening point around 104° C., any outer coverings must be 
applied without heating the cable as a whole above this tem 
perature for any appreciable time. This circumstance con 
fines jacket coverings to thermoplastics or so-called self 
curing vulcanizates. Actually, there are few if any jacket 
materials having better protective properties than poly- 
ethylene itself. Possible exceptions are flame-resistant ma- 
terials and metallic coverings. 

At the present time polyethylene is being used principally 
for high-frequency cables where its low losses and general 
physical and chemical properties are unequalled by any other 
material. Its use in this application also extends the supply 
of natural rubber still needed in military tires. As the produc- 
tion of polyethylene is now greater than the demand for high- 
frequency cable, many other uses are being developed. Fore 

? The voltage stress in a cylindrical cable is greatest in the region next to 
the conductor. This becomes a useful fact from a testing standpoint 
particularly where there is the possibility of air spaces near the conductor 
In any series system under voltage stress, the voltage drops are inversely pro 
portional to the capacities of the dielectrics involved. With air having its 
dielectric constant of 1 compared to 2.3 for polyethylene, the voltage across 
a void next to the conductor is roughly 2.3 times the voltage which would 
exist across the equivalent thickness of polyethylene. This accentuated 
voltage in any spaces next to the conductor causes ionization of the air which 
can be detected, and is of great assistance in testing cables. The magnitude 
of voltage at which corona appears at the conductor depends on the size of 
conductor, insulation thickness and the size of voids. In general, it is desir- 


able to keep corona-starting voltages well above the proposed operating 
voltage. 





4—Various types of high-frequency cables that have 
The larger cable is protected on 
the outside by a sheath of plasticized polyvinyl chloride 


polyethylene insulation. 


most among them are radio, communication, control and 
submarine cables—all for military use. It is quite possible 
that power cables and outer protective jackets may be made 
from the material because of its excellent dielectric properties, 
ozone resistance, moisture resistance and chemical stability. 

Where extra-flexible cables are needed, polyethylene is at a 
disadvantage because in moderately thick sections it is quite 
rigid although capable of being bent without cracking. Vul- 
canized natural or synthetic rubbers generally are at a con- 
siderable advantage when used for portable cables that are 
occasionally subject to contact with hot metal. Where poly- 
ethylene would act in typical thermoplastic fashion and flow, 
vulcanized coverings or insulations would retain their shape. 

In the field of vulcanized natural and synthetic rubbers, 
polyethylene has been tried as a compounding ingredient 
with considerable promise. Its,use improves certain proper- 
ties of an insulation to a degree that is out of proportion to the 
amount of the material that has been added, while other 
properties arg benefited about im proportion to the amount 
used. Unfortunately, there has not been enough time or 
sufficient material available to study the effects thoroughly. 
However, there is much promise of the use of polyethylene in 
the future. Fortunately, the benefits derived do not seem to 
be obtained at the expense of other qualities. For example, 
ozone resistance in power-cable insulations, sometimes ob- 
tained by softeners, reclaimed rubber or polyisobutylene, is 
generally accomplished at the expense of toughness and 
deformation resistance. The toughness is increased along 
with ozone resistance by the use of polyethylene. 

Before polyethylene was available in quantity in this coun- 
try, solid dielectric high-frequency cables were first made with 
insulations containing high percentages of natural rubber. In 
working toward lower capacity and power factor, polyiso- 
butylene-rubber insulations were made—usually vulcanized. 
A big step forward in low-loss insulations came as the result 
of the use of polyisobutylene with stiffeners which included 
resins, cyclized rubber and sometimes polystyrene in combina- 
tion with rubber or cyclized rubber. These insulations were 
developed to the point where their capacity and power factor 
were nearly as low as those presently possessed by polyethy- 
lene. But physically and chemically they could not compare 
with polyethylene and may now be regarded as valuable 
temporary expedients. They bridged a gap between cable 
demand and polyethylene supply and performed creditably 
while needed. Table III shows the development and short- 
comings of various compositions, ‘Please turn to page 168) 
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be 
vewing accessories are assuming 4 new 


consumer markets. Thimbles, especially, are appearing 


many new materials—among which is Lumarith. These cellul 
acetate thimbles, molded by the Modglin Co. at a pressure 
400°, have added wall thickness and vertical instead of hone 


combed indentations 


For continuous satisfaction 

“ penser must be both sturdy and transparent. These 
pensers, injection molded of Tenite [I by the Federal Tool Cor; 
meet both requirements. The 5-piece assembly 

two halves of the body, a lid, a joint-sealing strir 


which meters out the correct amount of soap 


} Originally built for the shipbui 

) dial thermometers encased 

use in industries where an economic 
measuring temperature at 4 poir 

The thermometer is built to withstand severe 


tions and the phenolic case provides additional ; 


‘ 


corrosion and shock. To simplify readings at 


is finished in black with white figures 
Qn 


Plastics Divisions, Genera! Electric C 


Companies 


To permit quick inspection of rudder 
on planes, while protecting these wc 
foreign matter, Douglas Aircraft Co., Inc., now uses rudder trin 
tab covers that are molded of transparent Vinylite. These caps 
which are produced by the Plas-Tex Corp. in a single-cavity 
at 350°, measure only 4'/, in. in diameter and */3. in. in dep 


and are so built that they snap snugly into place 


™ Realizing that the human mechanism is not fully attuned 

} the difficult schedule of waking, working and sleeping that 
wartime production requirements have imposed upon it, the 
WPB has eased its restrictions on alarm clocks to meet a critica 
shortage. It now sponsors a war alarm clock of the same caliber 


as prewar timepieces; encased in an attractive ivory Plask 
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housing. Molded and distributed by Plastics Divisions, General 
Electric Co., these cases are strong, light in weight and present 


an attractive finished appearance 


No part of a plane is too insignificant to receive careful 
attention. Even such details as the switches for landing 
lights and the electrical system must be carefully shielded against 
Jamage and accidental movement. The clear Fibestos guards 
are injection molded by Plas-Tex Corp. for North American 
Aviation, Inc., in 4-cavity molds, 2 cavities for each part. They 


are designed to run across various length panels, in numbers 


ranging from 6 to 12. The transparency of these light-weight, 


durable quards makes pane! lettering easily visible 


To eliminate any element of speculation when determining 
the concentration of substances in solution, chemists employ 
a highly sensitive photelometer or photo-electric device enclosed 
in a Bakelite housing. The housing is molded for Central Scien 
tific Co. by Plastics Division, Molded Products Co., at from 1 


15 cycles per hour, and is held to close tolerances 


Immediate identification of different types of tools is now 

possible through the use of colored Tenite tags. Supplied 
in red, black, green and gold, the tags are used to differentiate 
between departments or classes of tools. The imprinting and 
filling are done in one operation on a hoi press. A Vinylite printing 
die cast is shown in the center. Furnished in sheets, this plastic 
is handled like stamp rubber. These marking devices are pro- 


duced by Winters Stamp Mfg. Co. 


These connector plug and cable assemblies are used by 

many large commercial fleet operators and the Armed Forces 
n truck-trailer units. Two sockets—one installed in the truck, 
the other in the trailer, are joined together by a heavy 4-conductor 
sord which has a plug attached to either end. The plastic insert 
if the socket, which serves as an insulator, is molded of general- 
purpose Bakelite. The plug is molded in 2 parts of high-impact 
Bakelite or Resinox. Chicago Molded Products Corp. molds 
these plastic parts for Warner Electric Brake Mfg. Co. 
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ALL PHOTOS, COURTESY FORD MOTOR Co. 


Bis ED with the necessity of accelerating the training of 

literally thousands of new workers, many of whom were 
without knowledge or experience in engineering or manufac 
turing practice, the Ford Motor Co. at its Willow Run 
Bomber Plant developed a system of teaching with the aid of 
acrylic plastic models which already has yielded astonishing 
results in increased efficiency. 

This method of instruction is gradually being extended 
throughout the plant with a view to familiarizing students and- 
workers with the intricate mechanisms that go into the con 
struction of the B-24 Liberators which the company is turn- 
ing out at a record rate. It has proved so successful that, in 
time, transparent plastic models of practically every assembled 
or functional part in the huge Liberators will in all prob- 
ability be available for display and instruction. 

Proceeding on the assumption that if a transparent plastic 
bubble in the nose of a bomber assists a navigator in plotting 
his course through the heavens, a block of the same substance 
surrounding a metal part should enable a student to see the 
inner workings of the bomber’s parts, experiments were 
started in the construction of fhodels of such parts as the fuel 
selector valve, engine-driven hydraulic pump and hydraulic 
hand pump. It was found possible to machine blocks of 
acrylic plastic to exact specifications for assembly with other 
plastic parts or with functional metal parts. The transpar- 

ency of the acrylic plastics allows the interior workings of the 
bomber mechanisms to be seen in their true perspective with- 
out recourse to prismatic projection by engineers. Conse 
quently, instructors are able to explain in step by step detail 
the individual functioning of each unit and to demonstrate its 
relation to the whole mechanism. 

There are several factors which make acrylic plastics singu 
larly well suited for the manufacture of working models. 
‘Their transparerié¥ js, of course; the outstanding feature, but 
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the ease of machining and the facility with which they 
be brought to close tolerances in manufacture, make it px 
sible to utilize actual metal parts as inserts in the models 
For example, one of the most troublesome parts to expla 
is the fuel selector valve (Fig. 6) for the huge Liberator 
The valve is roughly hexagonal in outside design with li 
leading into a central union from three directions. Popp« 
valves are located at the two inlet ports of the valve. Elab« 
rate charts and drawings and a basic knowledge in the reas 
ing of blueprints and drawings were necessary when the fun 
tioning of this part was demonstrated by conventior 


methods. A cut-away teaching model did not answer tl 


problem, for it did not show with sufficient clarity the manner 


in which the poppet valves operate in relation to the who 
assembly. It was necessary for the instructor to try to mak 
his students visualize what was taking place inside the val 

at any given moment. 

A model of the fuel selector valve was machined from 
cube of acrylic plastics and provision was made for the variou 
metal inserts required in the operation of the valve. TI! 
inserts were identical with those used in valves which wer 
When the mod 


was fully assembled, the interior of the entire valve assembly 


being made for installation in the B-24's 


was visible from every angle, and the part literally came 
life as the interior parts moved with their normal action. | 
this way, explanation of the functional properties and th: 
engineering fundamentals involved in the valve becam 
instattly easier to understand. 

Another part in which a plastic model has broken a teachin 
bottleneck is an engine-driven hydraulic pump (Fig. 5 
Because of a difficult angle involved in the design of the part 
it proved a bugaboo for both teachers and students. How 
ever, with the aid of a transparent model in which each pistor 
and its relation to the operational cycle can be shown from 
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41—A transparent acrylic plastic model of the B-24’s 
bomb door emergency valve, machined by regular methods, 
reveals every detail of this complex mechanism. 2—Of 
particular interest in this model of a complicated brake 
valve is the visibility of the spring which powers the 
operation of the valve. Since the internal parts all move, 
the compensating action of the valve can be readily ex- 
plained. 3—This model of the hydraulic hand pump 
clearly reveals the cylinder and plunger-type piston. 
4—This automatic seal coupling model shows the ball 
check valve that seats and seals the line against leakage 
when it is disconnected. 5—Each piston in this engine- 
driven hydraulic pump model is clearly visible. 6—This 
plastic model of the fuel selector valve illustrates the 


action of the poppet valves at the two inlet ports 


any angle, the proper functioning of the assembly is easily 
understood. 

In a third acrylic plastic assembly the complicated mecha- 
nism of a hydraulic hand pump (Fig. 3) was made clear after 
students saw the operation of the model cylinder and plunger 
like piston. The mysteries of a ball check valve (Fig. 4) were 
no longer a mystery when students could examine its opera 
tion and observe the relative position of the functional parts 
at any stage in the operational cycle. 

The most interesting model, however, is that of a bomb 
door emergency valve on a B-24 (Fig. 1). This is a compli- 
cated cube-shaped assembly literally filled with rods, valves, 
synchronized cylinders and pistons which must function with 
absolute precision. By the use of a model it is possible for 
imstructors to show each stage in the emergency operation of 
the valve and to impress upon their students the necessity for 
the proper and certain functioning of each component part of 
the mechanism 

Though emphasis so far has been on the use of acrylic 
plastics as an aid in instruction, the possibilities of their use 
in engineering design appear impressive. Already occasions 
have arisen where an engineering principle has been empha 
sized with new and striking force as the result of the construc 
tion of a transparent model. Engineers, with the aid of plastic 
models of new appliances, can watch the functioning of every 
part of the contemplated machine and project changes in 
preliminary design and practice. In this way they are able 
to avoid the common pitfalls which the conventional pro 
cedures frequently entail. 

Because of the stress of wartime production, very little 
thought has been given to ghe use of acrylic plastic models in 
trade exhibits but the advangage of such applications is readily 
apparent. The strength and rigidity of transparent plastic 
models, coupled with the comparative ease with which they 
may be machined, reeommend them especially to a manufac 
turer who desires to show a prospective customer the complete 
picture of his particular product in action. 

At the present time the plastics department of the Ford 
Motor Co. is manufacturing models.exclusively for use in the 
Ford Airplane School, the Willow Run Air Base Schook and 
for the Army Air Forces at Wright Field. Until the needs of 
these agencies have been filled it is not expected that the 
department will be able to undertake additional assignments. 
The prospects for the future, however, offer many interesting 
possibilities not only in the field of aircraft but also in 
many other industries where complex machinery is employed. 


Credits—Material: Plexiglas. Models by Ford Motor Co. 






































































WHAT HAPPENS TO THE ACID IN THE BATTERIES 
of combat aircraft when the airplane banks, loops or flies 
upside down? In the case of the Douglas A-20, a battery 
drain arrangement is employed to prevent this vital and cor 
rosive fluid from running out and damaging the ship. This 
unit consists of a polystyrene cover that screws onto any 
Mason jar. It is attached to the battery by means of flexible 
tubing which feeds into the Mason jar through 3 short poly 
styrene tubes. These thermoplastic tubes, which are cast on 
the same gate, are cemented into holes molded into the 
transparent plastic cover. 

The battery drain cover and the tubular inserts are molded 
in a 5-cavity die on a 9-0z. capacity injection molding machine 
The material is injected at a temperature of 400° F. with a 
400-ton clamping pressure on the platens. Ram pressure 
is 2000 p.s.i., providing a pressure on the material of 60,000 
pounds. The die is provided with automatic core-pulls that 
are interchangeable. 

A bracket by which the battery drain unit can be firmiy 
attached to the interior of the plane is molded as an integral 
part of the cover. Two different types of covers are cas! 
in the one die—the difference being taken care of by a change 
in the die insert. So successful has been the operation of 
these battery drain attachments on the A-20, that the appa 
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ratus is now included in the construction of all airpla 
which are daily coming from the assembly line of this 


plane manufacturer 


Credits— Material: Lustron and Bakelite polystyrene 
hy Na- Mac Products Corp. for Douglas Aircraft Corp 


THE RAILROAD TRAIN, THE AUTOMOBILE A) 
now the airplane have all gone through the same cycle of 
velopment. In the years following the introduction of ¢ 
of these types of transportation, safe and efficient operat 
was the principal concern of both designers and engine: 


With safety taken for granted, passenger comfort and « 


venience became the prime consideration. And so it is t 
today luxurious comfort is the problem facing the indust: 
designer who is concerned with the planning of the det 


which will be incorporated in the passenger airplane of 
postwar world 

An example of the plastic fittings that may be found 
postwar airplanes is this 2-seat collapsible bench cover 
with a webbing of polyvinyl chloride acetate The unit 
built into a full-sized ‘“‘mock-up”’ of the first postwar airli 
planned by Consolidated Vultee Aircraft Cor; Phe 
senger entrance in this proposed plane is situated in the ex 
center of the fuselage. When the two sliding entrance do 
are closed, these plastic webbed chairs fold down from a 
cessed panel and fit into the doorway area $y this spa 
conserving design, additional seating capacity is provi 
which may be used for extra passengers or for lounging | 
poses. In this “mock-up,” plastics are also suggested 
use in a full length mirror in the ladies’ lounge, for interesti 
effects in lighting fixtures, for window shades and for ma 


other decorative uses. 


Credits—Chair. seat of Vinylite. Designed hy Henry Drey 
for Consolidated Vultee Aircraft Corp 
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ASSAULT TROOPS LANDING ON ENEMY SHORES 
must be in readiness for immediate action. Landings in 
Italy and Tarawa demonstrated that firearms must be kept 
dry in open invasion boats as well as during the initial rush 
through shoal waters to the beach. To meet this need the 
Army has adopted extremely flexible waterproof gun bags, 
or gun boots. These bags are so designed that after a gun is 
placed within, they can be closed tightly by a simple knot. 
Upon closing, enough air is trapped inside the boot so that the 
bag and gun will float for an indefinite period if dropped into 
the sea. The vinyl chloride vinyl acetate copolymer film 
from which these bags are made is so flexible that men armed 
with pistols, rifles or machine guns can manipulate the 
trigger and begin firing immediately, without pausing to re 
move the protective wrapper 

The first bag materials were made by calendering and ex 
trusion Quartermaster Corps 
wanted a material of lighter gage with greater flexibility and 
A query 


processes. However, the 
strength than could be produced by these methods. 
as to the possibility of producing the desired film on casting 
equipment instigated intensive research work which resulted 
in the approval of a pilot production sample after 6 weeks. 
Three months later it was in commercial production. 

At the present time this special vinyl film, olive drab in 
color, is 0.0025 in. thick. The cast film is said to exhibit 
considerably better physical properties than its counter 
parts made by the extrusion and calendering processes 
By the casting method this film can be produced as thin as 
0.001 inch. 


Credits— Material: LumarithV.N. Bags fabricated by Shellmar 


Products Co 


APPEARANCE AND EASE OF OPERATION. IN A 
loose-leaf binder it has usually been necessary to sacrifice one 
of these two important elements to achieve the other. In the 
past, if the need was for a loose-leaf folder in which the sheets 





tat 


* Reg. U. S. Pat. Office 








On the 


other hand, a post-type binder was indicated if less bulk and 


always lay flat, a ring binder was the ideal choice. 


greater assurance that the leaves would not tear were desired 

The newly developed ‘‘Fleetring’’ plastic binder, consisting 
of a series of 11 ring-posts, would seem to combine the ad- 
vantages of both ring and post-type construction and, in 
addition, make the changing of sheets a simple procedure. 
Che plastic binder has two other advantages. It is avail 
able in a wide range of colors so that maximum eye appeal 
can be given a catalog through the use of a binder of a color 
that harmonizes with the cover. This new binder also has 
the advantage of being approximately one-third lighter in 
weight than the conventional metal types. With mailing 
costs bulking large in the catalog budgets of most companies, 
this factor is of considerable importance. 

The binder is molded in two sections of cellulose acetate 
butyrate or methyl methacrylate. In the final assembly the 
two sections are riveted together at one end so that the binder 
can be swung open in a scissors movement when sheets are 
to be added or removed. A lever at the opposite end of the 
binder enables the unit to be opened with the upward pressure 


of the thumb and closed with equal ease. 


Credits— Material: Tenite II and Lucite. Molded by Kampa 


Manufacturing Co. for the Heinn Co 
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— before Pearl Harbor it had become evident that if 
our planes were to fly and our instruments function at 
altitudes of from 35 to 40 thousand feet, new materials would 
be needed for use as electrical insulation. While cellulose 
acetate has good dielectric properties, this older plastic is 
subject to definite Nmitations with respect to flexibility at 
extremely low temperatures and, as a result, is less desirable 
for use as wire insulation. However, the mixed esters of 
acetic and butyric acids are less subject to this limitation 
and hence offerea excellent possibilities of meeting the con 
ditions imposed by the new performance standards made 
necessary by modern warfare. 

Even before it became necessary to rewrite Army, Navy 
and Air Corps specifications to provide for increased per 
formance requirements, a large materials manufacturer had 
begun the manufacture of cellulose acetate butyrate sheeting 
in various thicknesses rarging from 0.0005 to 0.0016 inch. 
Experiments were undertaken to adapt this film to the pro 
duction of low-tension aircraft wire and of radio hook-up 
and communication wire needed in tremendous quantities 
by the Armed Forces. Because of the cooperation of various 
manufacturers, wires were produced almost immediately 
that passed and even far exceeded the new specifications. 
Two or more servings of 0.0016-in. cellulose acetate butyrate 
were used as the primary insulation. Equipment for applying 
thin tapes to wires presented no particular problem since a 
surplus of this machinery seemed to exist in plants of various 
manufacturers. Machines designed for both pads and 
universal cops have been pressed into service in an effort to 
speed much needed wire to our many battle fronts. 

The handling characteristics of the cellulose acetate buty- 
rate sheeting were considerably improved through the ap- 
plication, by a midwest converter, of an opaque, heat-sealing 
coating of modified vinyl acetate. This same company in 
addition to perfecting improved slitting techniques, developed 
a method of laminating two 0.0016 in. thicknesses of the 
sheeting for use on larger cables. The modified vinyl acetate 
coating serves a twofold purpose—as a visual control of the 
first serving on the conductor and as a means of facilitating 


* Industrial sales manager, Dobeckmun Co 
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Low-tension 
insulating wire 


by H. E. ALLEN* 


The exigencies of war have brought a need for 
electrical insulation materials of greater flexi- 
bility at low temperatures. Here we find cellu- 
lose acetate butyrate sheeting employed in a new 
capacity to meet the rigid performance standards 
of Army specifications. Cut to tape widths as 
illustrated below, this material is used in such field 
instruments as the walkie-talkie shown at the left 


the sealing of the laps. Heat and solvent action act to a 
When the two coated sides of the tapes 


are applied one to the other, a tight seal can be effected at 


complish this end 


around 200° F. The pressure exerted by the braid or other 


secondary insulation while the wire is passing through the 


Wire, particularly in thi 
smaller gages, which is treated in this manner will pass the 
life cycle tests of both the ANJC-48-a, Aircraft wire specifi 


1 1 7 


tion, and Signal Corps Spec. 71-1677 now referred to 
C75/465 
Cellulose acetate butyrate, being a thermoplastic, has 


drying ovens is usually sufficient 


definite melting point but will soften rapidly at temperaturé 


above 350° F However, recent (Please turn to page 171 








—s 


re 





«= 


1 for 
lexi- 
ellu- 
new 

dards 
s as 
field 
left 


» ac 
apes 
d at 
ther 
the 
the 
the 
fica 


> as 


> no 
ures 
70) 














PLASTICS 


Engineering Section 





F.B. STANLEY, Editor 





Polytibre—a new approach to molding 


by W. C. GOGGIN and R. R. BRADSHAW fT 





HE trend of engineering thinking has been toward lighter 

structures—a goal which the war has shown to be de- 
sirable. Naturally, the tendency has been to use the familiar 
light structural materials—magnesium, aluminum, stainless 
steel and plastics—to accomplish this purpose. Although in 
certain cases where extreme lightness is desired—even plastic 
materials have left something to be desired——to date the 
engineer has had no alternative but to reconcile his design 
work with the lowest specific gravity that could be obtained 
from well-known plastic materials. However, the advent of 
Polyfibre' provides the engineer with a new design material 
with which to reach unusually low densities. Now, strong 
articles with specific gravities as low as 0.4 are possible. 

While heat and pressure are the agents through which 
plastic materials are generally fabricated, the speed and the 
scope of fabrication are largely dependent upon two factors 
First, the ability of any material to receive heat is a function 
of the surface area presented to that heat. Therefore, since 
it is desired to obtain a material which responds quickly to 
heat, it beecmes necessary to prepare one which presents a 
large surface area per unit weight. One of the most practical 
ways in which this can be achieved is through the use of 
compacted extremely fine fibers. Pressure is the second 
consideration that limits the scope and speed with which 
plastic fabrication can be accomplished. Shrinkage is one 
method by which a material might be made to exert pressure 
on itself, and highly elongated or oriented fibers often exhibit 
this tendency. It was through this method of approach 
that the concept of very fine, highly oriented fibers as a mold 
ing material originated 

The form of Polyfibre discussed in this article is based on 
polystyrene and is a fiber ranging in size up to 5 microns in 
diameter. A comparison of this extremely fine fiber size 
with some of the more familiar natural fibers is shown in 
Fig. 1. The high degree of orientation existing in the fiber 
is relieved when the fiber is heated and shrinkage results. 

At present, the product is supplied in its simplest form as a 
bat of parallel fibers running crosswise of the bat. The bat, 
approximately 14 in. in width and 10 ft. in length, has, in 
this form, an apparent specific gravity of about 0.05. In its 
present form, this bat may not be entirely convenient for all 
types of fabrication. As supplied, the bat contains a small 
percentage of solvent whose effect on both the fabrication 
and finished products will be discussed later. 

While Polyfibre was designed principally with a view to 
further heat fabrication, it has in itself some interesting prop- 

+ Manager, Plastics Development Division, Dow Chemical Co 

t Molding engineer, Plastics Development Division, Dow Chemical Co 


' Manufactured by Dow Chemical Co 
* Reg. U. S. Patent Off 


erties as a fiber. Inasmuch as the bat is composed of ex 
tremely fine fibers, it contains many minute air spaces, and 
for this reason is a good low-temperature thermal insulation. 
Figure 3 presents data on thermal conductivity values as 
plotted against density and also serves for comparison of the 
conductivity of this material with that of corkboard 

The concepts of good thermal insulation and of rapid heat 
absorption appear to be incompatible. Actually, this is not 
the case. Used as a thermal insulation the fibers of the bat 
are not tightly packed. However, as a molding bat, the 
fibers are tightly packed and the air is evacuated. Tight 
packing and large fiber surface combine to permit rapid heat 
absorption and relatively short molding cycles. In addition 
to excellent thermal insulating value at low temperatures, 
this unusual material appears to be one of the best sound 
insulating mediums. Theoretically,this is to be expected 
inasmuch as the slightly compacted fiber bat contains a 
multitude of interconnected air paths, and the relatively 
long paths offer the best possible channels in which sound 
waves may dissipate their energy 

Polystyrene in itself is difficult to wet—a property that is 
also inherent in the polystyrene-type of Polyfibre. As a re 
sult, it is possible to consider the material as a replacement 
for kapok in applications requiring buoyancy. These ap 
plications include floats, life vests and various types of 
emergency-rescue equipment 

There are two general methods of molding to which Poly 
fibre is applicable. The first and most commonly known 
method is that of compression or press platen molding 
Bulk polystyrene has been molded by the compression method 
in the past, particularly when sizes larger than those conve 
niently made by injection molding are desired. However, 
the use of bulk polystyrene has been limited by the fact that 
it is a thermoplastic and consequently needs long compression 
cycles. Polyfibre, because of its large surface area, not only 
responds more rapidly to heat but requires a lower molding 
temperature. In consequence, the time required to heat or 
to cool the mold is reduced and rapid compression molding 
cycles are possible. Because of the shrinkage inherent in the 
material, the pressure needed to mold the fiber product to 
full density may also be reduced. For this reason it is pos 
sible to build relatively cheap, light-weight molds whose cool 
ing and heating channels are close to the working surface. 
Thus, the multiple objectives of reduced molding time, 
greater production rates, use of low-cost light-weight molds 
and lower molding pressures are simultaneously achieved, and 
the original concept of increased molding speed with fibrous 
raw material is substantiated. The procedures are designed 
to give a molding of full polystyrene density (1.05 g./cm.*) 
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1 One of the most interesting properties resulting from the 
compression molding of Polyfibre is that of impact strength. 
While bulk polystyrene moldings have a relatively low im 
pact strength, oriented polystyrene fiber has not only high 
tensile strength but high impact strength. Strangely enough, 
even though these moldings are carried to complete density, 
a large portion of the fiber’s high impact strength is retained 
in the molding. Threefold increases in impact strength over 
that of bulk polystyrene moldings are not uncommon. 

Until the advent of polystyrene fiber, the low-pressure bag 
molding of thermoplastic materials had never been considered 
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a commercially feasible process. Polyfiber’s rapid absorption 
of heat, based on its large surface area and its ability to shrink 
when heated, has made possible its commercial use in low 
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pressure bag molding fabrication. As a result, the scope of 
foo" 





thermoplastic fabrication has been considerably extended 
In the first place, large-size thermoplastic moldings can now 
be obtained with inexpensive equipment and low-cost molds 
without the use of high pressure. Secondly, complex con 
tours impractical in compression molding become practical 
through the use of bag molding. The final and probably the 
most important contribution to thermoplastic fabrication, rests 
upon the fact that molding densities can be accurately con 
trolled. Molded fiber densities ranging from 9.4 to 1.05 g 
cm.* are entirely feasible. 

There are several basic types of bag molding processes 
that involve male or female molds with bags on either one or 
both sides of the die. All these methods may be more or less 
applicable to Polyfibre, and a description of one of them will 


















































reveal the details of procedure sufficiently to indicate how the 
material might be handled by the other processes. In the 
method chosen, thin female molds with good heat-conducting 
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= Sie Fi au ee OF PACKED POLYFIBRE 
CORKSOARD——K = .26..55 AT 6-12 LOS. PER CU. FT 
= 1—A comparison of the average fiber diameter in microns 
poy ie ae 2—The force exhibited by shrinkage of the fibers is shown 
so} 4 by the distances through which the weights are lifted 
or after the material is exposed to increasing temperatures 
© 3—-This curve shows thermal conductivity values plotted 
at against density, and serves for comparison of conduc- 
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en a 5—The thin metal die. 6—Tailored rubber molding 
bag. 7—Method of laying up the bats over the in- 
4 flated bag to insure a uniform thickness in the molding 
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While molds for this process can be made by any con- 
venient method, they should be of metal or some other good 
heat-conducting medium. To provide uniform heat transfer, 
the molds should be of uniform thickness throughout. Sev- 
eral molds which have been found successful are: 1) sand- 
cast magnesium molds, 2) zine or other metal sprayed on ap- 
propriate wooden or plastic patterns, and 3) spun metal, for 
symmetrical sections. Molds need not be designed for heavy 
loads since pressures are relatively light and, in most cases, 
balanced. The greatest success has been obtained with the 
female-type mold. Molds should be designed for relatively 
low shrinkage rates. The temperatures involved are not high, 
and probably most of the shrinkage can be directly attributed 
to thermal contraction on cooling. Experimental work has 
shown that a shrinkage in the order of 0.002 in./in. may be 
expected. Since the molded plastic will reproduce the surface 
of the mold, the latter should be designed to give whatever 
degree of finish is desired. The rubber bag for use with this 
mold should, if possible, be tailored. It is felt that a vacuum 
bag designed for some elongation on evacuation will give 
better finishes on the molding surface opposite the metal 
surface or inside the molding. 

In order to clarify the molding method, a rather large 
shape some 5 ft. in over-all diameter and 3 ft. in depth, has 
been selected. The vertical cross section is regular (Fig. 4) 
but in its horizontal cross section it consists of circles of 
various sizes. It might be considered part of an aircraft fair- 
ing, a section of a refrigerator unit, a section of a loud speaker, 
or any one of a number of large complex shapes. It is a shape 
that could be handled conveniently by bag molding methods. 
A suitable die which might well be made of thin spun metal 
is shown in Fig. 5. The remainder of the molding assembly 
consists of the tailored rubber bag (Fig. 6). 

The first important part of the molding procedure is the 
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proper lay-up of the bats to insure a uniform thickness in 
the finished molding. Several methods can be used success- 
fully, one of which would involve the use of a pure rubber 
(non-cloth) tailored bag (Fig. 7). While the natural size of 
the tailored portion of the bag is several inches under that 
of the mold, when inflated the bag can elongate until it 
reaches the mold size. To assist in the bat lay-up, the bag 
can be inflated or perhaps placed over a form and used as a 
mandrel around which the bats can be wrapped and draped. 

The amount of material to lay on the mandrel may be 
determined by calculating from the molding’s volume and 
density the appropriate weight of the finished piece. A 
sufficient amount of bat material to finish the completed mold 
ing is then weighed out. It is suggested that bats be draped 
in such a way that they cross at the end of the bag and drape 
down along the sides of the mandrel. Of course, this would 
normally give an increased thickness at the small end of the 
molding but compensation can be made by wrapping ad- 
ditional bats around the inflated rubber mandrel, laying them 
up in such a way as to prevent non-uniform overlapping and 
the resulting heavy molded sections. The rubber mandrel, 
as the bats are laid on it, can be gradually deflated as neces 
sary so that the outside dimensions of the laid-up bats be 
come small enough to enter the die proper. The laid-up 
bat is then ready to receive the die. Figure 9 shows the bag, 
the bat and the mold in place. 

The next step in the molding process is to turn the cylindri- 
cal portion or skirt of the tailored bag inside out, carrying 
it over the outer portion of the metal mold. The opening 
of the rubber bag is then closed by clamps, and the bag is 
evacuated by an appropriate vacuum system. This step of 
the operation is depicted in Fig. 10. On application of the 
vacuum the fiber itself, due to external atmospheric pres 
sure, is compressed to comform with the inside walls of the 
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8—This drawing indicates three methods of lay-up. 9 
Here the bag, the bat and the mold are in place. 10 
In the next step in the molding process the rubber bag 
is folded back, sealed and evacuated by an appropriate 
vacuum system. 11—-Water baths are employed to main- 
tain the desired temperatures during molding. Cooling 


operation and heating cycle are combined in this unit 


mold. The assembly is now ready for the actual molding 


portion of the cycle. Because of the material's prompt re 
sponse to heat, high temperatures are not required, and tem 
peratures such as may be maintained accurately in suitable 
water baths are frequently used. In the example used here 


(Fig. 11), a water bath is emploved. The mold assembl 
could, however, equally well be placed in an autoclave or a 
suitably controlled oven. In the example used here, the 
product in this instance would be molded to a density of ap 
proximately 0.8 or 0.9 g./cm.* in 15 min. at 200° F 

At the completion of this period the entire mold assembly 
is removed from the hot water bath and chilled in a tank filled 
with cold water. The advantage of the water-bath chilling 
is that the time during which the molding is subjected to 
heat may be closely controlled. This can be contrasted with 
autoclave molding in which, in order to reach the desired 
temperature, a large volume of air has to be heated or filled 
with steam after the autoclave is closed. Conversely, the 
same volume of air must be cooled or the steam must be 
removed before the parts can be taken from the autoclave 
This longer heating and cooling period makes the close control 
of temperature very difficult, whereas the use of hot and cold 
water baths, whenever practical, eliminates this uncertainty. 
For purposes of convenience, the cooling operation and the 
heating cycle have been combined in Fig. 11. 

After chilling, the vacuum is broken, the clamp is removed 
and the bag is lifted from the form. 
taken from the cavity proper. 


have straight sides, the vacuum between the mold and mold- 


The molding is then 
In instances where moldings 
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12—These curves show the tensile strength characteristics 
of 3 grades of the fiber, press molded 3 min. with grain. 
13—Relationship between molding temperature and spe- 
cific gravity. 15—-Relation- 
ship of tensile strength to specific gravity for the 3 


14—Constant density curves. 


grades of the material, press molded 3 min. at 15 p.s.i. 


ing may be difficult to break and some trouble with removal 
may be encountered. The function of the small opening 
or hole at the closed end of the mold now becomes apparent. 
An air blast is directed to this small opening to relieve the 
vacuum and to exert pressure—moving the piece away from 
the cavity. This device has often greatly simplified mold 
ing removal. 

The molding cycle that has just been described is subject to 
many variations. At least four distinct variables pertain to 
the molding cycle through which the density and, consequently, 
the ultimate properties of the molded part may be con- 
trolled. The major variables are time, temperature, mold- 
ing pressure and solvent content of the fiber. The effect of 
each of these varjables on the ultimate properties reveals 
the flexibility of the process and particularly the range of 
properties that can be obtained. 

As previously mentioned, the Polyfibre bats consist of 
parallel fibers running crosswise of the bat. Due to the 
orientation of the fiber, the greatest strength in a molding 
is developed in a direction parallel to the fibers. Thus, if a 
uniform strength in all directions is desired, it is important 
that the bats be laid up in alternate crossed layers. From 
the standpoint of test results on moldings, two possibilities 
are apparent: 1) the use of alternate layers at 90° to each 
other, which will give average values, or 2) the use of layers 
with the grain parallel, which will give maximum results 
with the grain and minimum results across the grain. The 
latter method was chosen to increase the scope and utility 
of the results. (Please turn to next page) 
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DENSITY CHARACTERISTICS 
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Polystyrene, 


standard molding 
grade 
Specific volume, cu. in./Ib. 26 
Tetisile strength, lbs./sq. in. (average) 7000 
Impact strength, in.-Ib. (*/, x '/s-in. unnotched) 1-2 
Fiexural strength (maximum) 14,000 


Hardness (Rockwell superficial) 90-93 


Dielectric constant (10*~) 2.55 
Heat distortion 175 
Water absorption, percent < 0.05 


Wherever the lay-up methods affect the test results which 
follow, the charts are marked ‘‘with grain,” “across grain”’ or 
“random”’—the last mentioned meaning 90° alternate lay-up. 

With the desire for light-weight moldings in mind, one of 
the first relationships in which the designer will be interested 
is that between molding temperature and the specific gravity 
of the finished molding, a relationship that is presented 
graphically in Fig. 13. It will be noted that at a constant 
pressure of 15 p.s.i. and over the temperature range depicted, 
the solvent content of the fiber greatly influences the density 
of the finished molding. In order to observe this effect, mold 
ing pressures and times were held constant at 15 p.s.i. for 
3 min, during pressure molding, and 15 p.s.i. for 15 min. 
during bag molding. The major variables now become sol- 
vent content, molding temperature and specific gravity. Fig- 
ure 13 shows these relationships. It is noted that specific 
gravity of moldings increases with solvent content and with 
temperature. The limit, of course, is 1.05—the specific 
gravity of polystyrene. It is also noted that as the solvent 
content decreases, the molding temperature must be in 
creased to obtain a certain specific gravity. 

On the curves shown for bag molded samples, tempera 
ture required to reach a certain specific gravity at a specified 


16 
TENSILE STRENGTH CHARACTERISTICS 


PRESS MOLDED} MIN. AT 15 LOS. PER SQUARE INCH 
WITH GRAIN 
—————n AVERAGE STRENGTM -RANOOM FIBRES 











TENSILE STRENGTH 
85. PER SQ. INCH 











“TEMPERATURE AT WHICH 85 DENSITY OCCURS 





seoe ——————— $e 


oe oe 


r eee 
4000 
seeeo 
4ece 
seoe) 
2000 
(eee 


— - pf 











Se 





+—+—_ +445, jf 


: ‘ ‘ s ‘ 
j SAVENT ConTENT 45% 
+ . . . . + 





i 
= ee ee ee ee Coe ae 


s)6—h(U <hohc <‘“i HOC LO OC 


[Hotes rr =] 








seee 
reece 
eece 
tece 
4ee0 
Beco 
aeee) 
eee). 





; 


| ’ 
' 





+--+ -o—4 4 


++ 









































Tasie I.—ComparRiIsSON OF PROPERTIES OF POLYFIBRE AT VARIOUS DENSITIES WITH POLYSTYRENE 


Polyfibre (4.5 percent solvent content), 
random fiber layup 


-— — 


D =0460 D = 0.70 D = 0.80 D = 0.99 D=10 
46 39 34 30 28 
2000 2300 2600 3200 3900 

13.5 9.5 6.0 3.0 
2200 3600 6000 9800 15,000 
; : 15 19 80 
1.72 1.85 1.99 2.20 2.40 
160 160 160 160 160 
0.1 <0.1 < 0.1 <0.1 <0.1 


solvent content is higher than that for press molding. Since 
this is due to the relatively low rate of heat transfer through 
the walls of the bag, the data are only relative and should 
not be considered absolute. From the curves based on 
press moldings and replotted as shown in Fig. 14, it is possible 
to select a molding temperature for the production of parts 
of a desired density when the solvent content of the fiber is 
a known quantity. 

As is to be expected, the strength characteristics of molded 
Polyfibre are dependent upon the specific gravity, or the 
molding conditions used in the preparation of the samples 
Figure 16 is designed to show tensile characteristics under 
a range of molding conditions. Here solvent content and the 
direction of the oriented fibers play important roles. Three 
curves are shown for each material. Lower tensile strength 


values were obtained on specimens on -which the 


strength was determined “across grain.’ The upper oi 
higher strength curve represents values on the same panels 
determined ‘‘with grain,’’ and the center or intermediate 
group represents the value which might be expected with a 
panel produced from fibers laid up at “‘random.’’ For multi 
directional strength, it is recommended that the bats be laid 


up so that the fiber direction in one ply is at right angles to 
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16—-Tensile characteristics of the material under a range of molding conditions. 17—This chart summarizes the 


tensile strength characteristics of the bag-molded fibers. 


of flexural strength, press molded with grain—l5 p.s.i., 


the direction of the fiber in each of its neighboring plies. 

A definite optimum in molding temperatures for each of 
the three grades of material exists with respect to the “with 
gram’’ strength. It should be noted that while maximum 
“with grain’’ strength increases substantially with lower 
solvent content, the average or ‘“‘random”’ fiber tensile 
strength at a density of 0.85 g./cm.* increases very little. 

In much the same way, Fig. 17 summarizes the tensile 
strength characteristics of bag molded Polyfibre. In general, 
the same conclusions may be drawn. The shift in optimum 
molding temperatures for the 10 percent solvent material 
from 125° F. for press-molded specimens to 170° F. for the 
bag-molded samples is due to limited heat conduction through 
the bag. If a longer molding time is employed, the strength 
of bag-molded panels becomes more like that of panels pre 
pared by press molding at the same temperatures. The 
curves then approach identical positions. At higher tem- 
peratures, where the effects of low thermal conductivity of 
the rubber bag are minimized, the time cycles are adequate 
and the optimum temperatures for press and bag moldings, 
as well as the temperatures required to mold to 0.85 density, 
are practically identical. 

Relatively few readings were taken to determine elonga- 
tion of the specimen during the tensile testing. Calculated 
values indicate that elongation ranges from 2'/, to 5'/, per- 
cent. These values should be considered as indicative rather 
than actual. 

Figure 12 shows composite curves that demonstrate the 
variation at constant temperature in the tensile strength of 
three grades of Polyfibre with variation in molding pressure. 
In each case, the pressure employed is critical in the lower 


18—Relation of impact strength and density. 19—Range 
3 minutes. 20—Relation of hardness to specific gravity 


temperature range. However, a temperature exists with 
each material above which molding pressure makes little 
difference within the limits of 10 to 30 p.s.i. Further in 
vestigation indicates that in the case of highly oriented fiber 
of somewhat larger size, it is desirable to mold at pressures 
as high as 100 p.s.i. Under these conditions molding strengths 
are improved because less fiber orientation loss is permitted 
and, in consequence, more strength-giving orientation is re- 
tained in the molding. 

The relationship of tensile strength to specific gravity for 
the same three materials with their different solvent content 
is shown in Fig. 15. In this instance, the specimens were 
tested only with the grain. The solvent content appears to 
have little effect omtensile strength at densities below 0.7 g. 
cm.* Above this point, higher strengths are obtained with 
lower solvent content. As can be seen, a separate band exists 
for each of the three materials tested. 

The impact strength of Polyfibre is one of its outstanding 
characteristics. Retention of fiber orientation in the finished 
molding undoubtedly accounts for the impact strength im 
provements as compared with moldings made from bulk 
polystyrene. Even at full density (1.05), the fiber moldings 
usually show strength increases which indicate that some 
orientation still remains. With a decrease in density, the 
impact strength increases rapidly (Fig. 18). Below 0.70 
density the samples usually bend over under impact and the 
results are high but unreliable. It will be noted that at 0.70 
density, the impact strength of a 4 percent solvent material 
is some 9 times that of polystyrene. The flexural strength 
of the fiber when press molded “with grain” can best be shown 
by a curve plotted against spe- (Please turn to page 164) 
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World’s Newest, Most Powerful Wind Tunnel 
... aber fan Uades made with Plashon Resin Glue! 

















Close-up view of one of the Plaskon-glved fan blades 
in its rough block form, as it comes from the pattern 
at right. The many layers of spruce permanently 
bonded with Plaskon Resin Glue are clearly shown. 







Over 600 miles per hour, at 67° below zero! 
This is the terrific wind velocity attained in 
one of the several air tunnels built by the Army 


Air Forces at Materiel Command Headquarters, 
Wright Field, Ohio. 

Ranging up to 45 feet in diameter, these air 
tunnels prove American plane and engine 
designs on the ground, to assure greater 


superiority for our pilots in the air. 


Fan blades in the newest tunnel are made of 
spruce wood laminated with Plaskon Resin 


Glue, for no other materials offered the neces- 














20-Foot Wind Tunnel Fan Section 


sary assurance of quick, safe construction to 
meet the exceptional needs of blade and wind 
speeds. During the operation of this particular 
fan, the total centrifugal force tending to tear 
a blade loose from the hub approaches 250,000 
pounds, and 150 tons of air per minute pass 


through the fan! 


Under brutal, unprecedented tests such as this, 
Plaskon Resin Glue daily is proving its greatest 
feature .. . the permanence and indestructibility 
of the bond it can produce in the gluing of wood 
and many other types of porous materials. This 


PLASKON DIVISION 


LIBBEY - OWENS-FORD GLASS COMPANY, 2121 SYLVAN AVENUE, TOLEDO 6, O10 © Canadian Agent: Canadian industries, Lid. Montreal, P. @. 





unbreakable bond remains strong and perma- 
nent under all conditions of moisture, heat and 
cold. Mold cannot destroy its holding power. 
Neither water, gasoline, oil nor any common 
solvents can lessen the powerful grip it main- 


tains between glued-up materials. 


Plaskon Resin Glue is being used widely for 
many wartime jobs, in the permanent assembly 
and molding of a wide variety of products of 
wood, paper, fabric, and other materials. It 
offers many opportunities for new postwar 


product developments. 
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20-Foot Wind Tunnel Test Secti 






| Injection mold design—Part II 


by ISLYN THOMAS ft 





In the first section of this article on injection mold design which 
appeared on pages 103-5 of the June issue of MODERN PLASTICS, a 
detailed list was presented of the facts that a designer must know con 
cerning the part to be molded before he can start the mold design 


Detailed information was also given concerning the design of the 


mold parts and the various types of runners 


HERE are two main schools of thought regarding the 

size and type of gates that are necessary to control the 
flow of material into the cavities. A basic difference of opin 
ion exists with respect to the size of gate that will properly con- 
trol the motion of the material while it is in its semi-fluid or 
fluid state. 

The motion of the material can be classified as either a 
laminar or turbulent flow (Fig. 14). The laminar or stream 
lined flow—generally produced by large gates—moves in 
parallel elements and is a desirable motion for molded items 
that require a minimum of stresses, air bubbles, shrinks, weld 
marks, etc. The turbulent flow is generally brought about 
by a small gate which turns the flow of material into a chaos 


?t General works manager, Ideal Plastics Corp. E.S.M.W.T. Instructor 
Brooklyn Polytechnic Institute 


12—-A center or sprue gate is used for the molding in 


of swirling eddies and vortices. This type of flow is desirable 
in some molded articles in spite of the fact that it has a tend 
ency to increase stresses, air bubbles, shrink marks, etc 

Che temperature of the material, the pressure on the ma 
terial and the speed of the injection plunger all have an i 
fluence upon the motion of the material as it enters the cavi 
ties. The cost necessary to remove the excess material from 
the molded article is another factor to consider in determining 
the type and size of gate. At this point a definite understand 
ing between customer, sales engineer and designer is essential 
inasmuch as gating and finishing costs of some items are 
more than the combined cost of the material and the molding 

Many different gates are in use, and in the following para 
graphs as many types as possible will be classified 

Standard gate—This type of gate (Fig. 18) is used more often 
than any other since it is adaptable to most injection molded 
articles. The prime purpose of this gate is to minimize the 
cost of finishing. 

Ring gate—As can be seen in Fig. 15, the ring-type gate is 
best suited for hollow cylindrical pieces such as pencil barrels 


and pipe stems (Fig. 16). The material enters the cavity 


single-cavity molds of large pieces such as this film 


container. 13-—-Use of a sprue gate allows an even flow of material into the cavity and helps eliminate the possi- 


bility of trapped air and weld marks. 14—Motion of material as it flows into the cavities can be classified as 


either a laminar or turbulent flow. 15—-This blueprint of a ring-type gate indicates the manner in which the mate- 


rial enters the cavity around the core pins and flows down fairly evenly around the pins. 16—A ring gate is best 


suited for hollow cylindrical pieces such as these pipe stems. 


17—-A standard gate was used for the molding of these eye 


cups. 18—The prime purpose of the standard gate, shown in this blueprint, is to minimize the cost of finishing 
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around the core pins and flows down fairly evenly around the 
pins. This material flow prevents the trapping of air and 
eliminates weld marks which would be prevalent if a standard- 
type gate were used. The removal of this ring from the 


molded piece usually increases the cost of the article since a 
machining operation is necessary. 

Sprue gate—In molding a large piece in a single-cavity 
mold as shown in Fig. 13, the only practical place for a 
gate is somewhere near the center of the article. An at 
tempt to gate at the rim of such a large part would result in an 
unbalanced mold which, during a production run, might pos 
sibly cause the damaging of the mold and injection machine. 
Gating at the center, as shown, allows an even flow of ma 
terial into the cavity and eliminates the possibility of trapped 
air and weld marks 

Fan gate—A fan-type gate (Fig. 24) is used for such articles 
as compacts, boxes, covers or other items having flat thin sec 
tions. The fan gate helps spread the material—improving 
the flow and minimizing the possibility of flow lines which 
would be objectionable on items such as those mentioned 
abov e. 

Disk gate—The disk gate is the opposite of the ring gate 
the material flowing from around the center core to the pe- 
riphery (Fig. 20). With this type of material flow, weld lines 
and trapped air are naturally eliminated if the mold is properly 
vented. Gates of this type are used most successfully on flat 
annular pieces such as bezels, etc. 

Special gates—Special gates are sometimes necessary be- 
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<ause of an unusual mold design (Fig. 21) or because of the 
absence of a suitable place on the article for an ordinary gate 
With these gates, finishing operations are simplified since the 
width of the material to be cut is much narrower than with 
the standard-type gate. On a round cutting surface such as 
that shown in Fig. 22, the material width is even narrower 
Figure 26 shows another special gate made necessary by an 
unusual mold design. 


Design details 


There are many other details which should be given careful 
thought before die drawings are submitted to the die shop. 
Some of these points are briefly outlined in the following 
paragraphs: 

Cooling—Nearly all injection molds for thermoplastic ma 
terials are run comparatively cold. To do this, water 
channels are placed in the cavity plates or frames and, at 
times, directly in the core plug. While there is no set of rules 

erning the diameter of the water holes, general practice is 
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to use '/, to */sin. diameter holes for ordinary molds producing 
a shot weighing from 1 to 4 oz., and '/, to °/s in. diam 
eter water channels for shots weighing over 4 ounces 

Water channels would be impractical for the cooling o 
pins with diameters of °/, in. or less. In such case 


This type of cooling is usual! 


be used to good advantage 
accomplished by drilling a hole in the core pin a1 
a small tube through which compressed air enters 


drilled hole 


atmosphere (Fig. 27). 


This air is subsequently exhausted 
Venting—The problem of venting is deserving 
thought than is usually given it. Many well-d 
well-built molds have operated poorly because 
and insufficient venting. Vents prevent burnt m 
which are caused by heat derived from trapped and 
compressed air. In general, vents should be placed in thos« 
sections of the cavity where the final stages of flow take place 
since ordinarily it is at these points that the air is trappe 
Sometimes it is also necessary to vent cavities at weld li 
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w junction points where two or more material streams 
meet and fuse into a solid mass. Release of trapped air 
in those cases will permit intimate contact between converg 
ing streams and result in the improved strength and appear 
ance of the molded article. 

At welding points between converging streams of material 
that have travelled quite a distance, the surfaces of the plastic 
have cooled considerably. As a result, it is sometimes neces 
sary to have a small reservoir or a well which draws off 
the coolest material—the material that is least likely to weld 
[his practice sets up a turbulent flow at the junction 
a turbulence which has a tendency to interlock the two 


streams of material and increase the strength of the piece at 
the welding point. Frequently it is advantageous to imcor 
porate an ejector pin under the well or reservoir. Such an 


arrangement can be seen in Fig. 29. The mold shown in this 
illustration is very difficult to make and to operate. 

Draft or taper—Many molds have been designed without 
sufficient draft or taper. As a result, uniform production 
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19—This is the type of article that is best adapted to the 
disk gate. 20—Blueprint of a disk gate. 21-—-A special 
gate was necessary for this part because of the absence 
of a suitable place on the article for an ordinary gate 
22— Blueprint of the gate used for the part shown in Fig. 21. 
23—A fan-type gate is preferable for the molding of articles 
such as this compact. 24—Blueprint of fan gate. 25 

The unusual design of this part made a special gate 
necessary. 26—Blueprint of gate used to mold parts 


shown in Fig. 25. 21-——Cross section of air cooled core pin 











has not been possible because of the tendency of the molded 
articles to stick in the mold. If a minimum taper of at least 
0.5° is used, most sticking can be avoided. 

Sufficient taper and good molding procedure, minimize 
the need for dusting the mold with zinc stearate or any other 
special powder or mineral oils. It is preferable, if possible, 
to run the mold without powder or oil since powders and min 
eral oils tend to block or plug the vents and prevent the escape 
of trapped air. 

Guide pins—Usually little thought is given to guide pins, 
or leader pins as they are sometimes called, since they are only 
simple hardened and ground pins that are used to align the 
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mold halves. However, the pins should be longer than the 
longest core to ensure their entering the bushings before the 
core enters the cavity. Not only will this procedure protect 
the back cavity while the mold is being set in the machine, 
but it will help protect the mold wken it is being repaired on 
the bench. The guide pins should be fastened to the moving 
half of the mold. This practice will permit the guide pins 
to move away and allow greater freedom to the operators 
Mold supports—Supports on injection molds are deserving 
of considerable thought in view of the enormous pressures (up 
to 40,000 p.s.1.) which can be exerted by the material as it 
enters the mold. The absence of sufficient supports has been 
the major cause oi molds that flash in the center. Sagging 
or collapsing of the center part of the mold could be mini 
mized if supports were used in sufficient number (Fig. 3 
Generally, these supports are round and placed where the 
mold has been cut away to make room for ejector mechanism. 
After the mold has been completely designed, the designer 
should specify the correct nozzle size and not leave this de 
cision to the machine set-up man. Too small a nozzle will 
increase the over-all cycle, set up strains and cause the trap 
ping of gases due to fold-backs in material. Although there 
are no set rules for correct nozzle sizes, the general practice 
is to use as large a nozzle and sprue opening as is practical 
Finally, it is important to emphasize the fact that every 
mold is an individual problem. When completed, slight 
modifications in the mold may be necessary to make it 
suitable for the material which generally is ordered of a spe 


cial flow and formulation 


28—-A sample of the sprue produced in the mold shown 
in Fig. 29. 29—A reservoir has been built into this mold 
to trap the ‘cold slug.” The provision of an ejector 
pin under the reservoir or well has been found ad 
vantageous. 30—Supports for injection molds minimize 


sagging or collapsing of the center part of the mold 
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EASUREMENTS of rainfali are 
M taken in rain gages of shatter- 
proof transparent Tenite by our 
armed forces. A copper replacement, 
the transparent Tenite has increased 
the degree of accuracy with which 
precipitation can be measured 
vitally important in the planning 
and waging of war. 


Outer tube and funnel of the rain 


gage are injection-molded, and the 


inner tube is continuously extruded. 
Calibrations are heat-branded on 
the inner tube. Because of the dimen- 
sional stability of Tenite, precise 
measurement in cubic centimeters 
of water is possible. Tenite withstands 
exposure to extremes of weather 
conditions without corroding and 
may be transported easily without 


danger of denting. 


Other types of Tenite measuring de- 
vices which combine accuracy with 
ruggedness are manometers, gradu- 
ates, and architects’ and engineers’ 
scales. For further information on 
Tenite and its many uses, write to 
TENNESSEE EASTMAN CORPORATION 
(Subsidiary of Eastman Kodak Com- 
pany), KINGSPORT, TENNESSEE. 


TENITE REPRESENTATIVES New York, 10 East 
tiih Sereet. Buffalo. 1508 Rand Building. Chi 
cago, 1564 Builders’ Building. Dayton, Ohio, 305 
Third National Building. Detroit, 904-5 Stephen 
son Building. Leominster, Mass., 39 Main Street 
Washington, D. C., 1125 Earle Building Pa 
cific Coast: Wilson & Geo. Meyer & Company 

San Francisco, 333 Montgomery St., Los Angeles, 
402 Architects Building, Seattle, 1020 4th Ave. 5S. 


TENITE 


AN EASTMAN PLASTIC 


Rain gages are molded by 


Dillon-Beck Mjg. Co. 








EACH OF THESE HANDY, POCKET-SIZE BEETLE CONTAINERS holds a pair of M.S.A. Ear 
Defenders, — for wear by industrial workers subjected to severe noise. Small 
lig 


and sturdy, t in weight, easy to keep clean, they are molded, complete with 
special Rathbun spring hinge, by the Rathbun Molding Corporation for the Mine 
Safety Appliances Company. 


oo 


REMEMBER THIS ELECTRIC PENCIL SHARPENER with 
housing molded of brilliant Beetite*? It is 
a typical prewar product with a postwar future 
because BEETLE’s inherent qualities insure man- 
ufacturing success and customer satisfaction. 








NEWSFRONT 


LAMINATING with LAMINAC 


1 TESTING LAMINATED AIRCRAFT DE-ICER TANK. In fabricating 
such large complex shapes, a fabric base is impregnated 
with Lamrnac* and wound around a cellophane-covered 
wooden mold. Wrapping tension, plus shrinkage during 
cure, provide pressure, 


LAMINAC LAMINATES have a hard, smooth surface which can 
be machined to allow for inserts. Laminac has excellent 
dielectric strength, good dimensional stability, combines 


light weight with high structural strength. 
LAMINAC’S ABILITY TO ACT AS ITS OWN ADHESIVE is one of CYA N A M | D 


its most valuable properties. Sections, such as the ends of 


this tank and laminated reinforcing ribs, are assembled by 
using the liquid resin as glue with short cure in the oven. r i A S ’ | C % 


FABRICATING OPERATIONS such as cutting, sawing, or drilling, 


may be done at high speed. Physical and electrical proper- 


ties of the laminates vary according to organic or inorganic C 
fillers such as glass or fabric and resin content. B E E T ‘R E , M E L M A 
FLAT SHEET LAMINATES are extremely simple to fabricate U R A C . M E L U R A C 
and can be used for a wide variety of applications. Here 
parts for use in aircraft are being cut from LAMINAC L A M | N A C 


impregnated sheets. * Reg. U.S. Pat. Off. 
Photos: Courtesy U.S. Rubber Company 
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TECHNICAL SECTION | 


DR. GORDON M. KLINE, Technical Editor 
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Stiffness and brittleness of nonrigid 


vinyl chloride-acetate resin compounds 


by R. F. CLASH. JR.. and R. M. BERG? 





En physical properties of elastomers, which largely 
determine their fields of application, are in general de- 
pendent on temperature to such an extent as to make it dif- 
ficult to evaluate any given property over the useful tempera 
ture interval without exceeding the range and sensitivity of a 
single apparatus. Frequently this situation is resolved by 
setting up “‘spot’’ tests which establish arbitrary endpoint 
temperatures, deformations or load requirements based on 
the service conditions being investigated. Very little work 
has been reported wherein a given fundamental property of a 
plastic was evaluated over a wide temperature range. How 
ever, information of this type is desirable if these plastic 


* Presented at the A.S.T.M. Symposium on Plastics held in Philadelphia 
Pa., on Feb. 22-23, 1944, and published here through the courtesy of the 
American Society for Testing Materials 

t Plastics Div., Carbide and Carbon Chemicals Corp. 


1—Choice of methods for determining stiffness or apparent 
modulus of elasticity of nonrigid plastics is based on 
convenience considerations. Here is one model of the 


Olsen stiffness tester. 2—Close-up of the torsion apparatus 





materials are to be compounded and applied intelligently. 

There are a number of methods which have been used to 
evaluate the change of mechanical properties of rubbers and 
rubber-like materials with temperature, e.g., simple'~* and 
cantilever‘-* beam tests, stress-strain characteristics,’~™ 
brittleness under high rates of deformation,*:''~'* resilience 
studies,'"* Durometer hardness,'’ permanent set, ‘'’** and 
special specimen assemblies and conditions which simulate 
complex service requirements. '* 

For our studies we have selected (a) the Tentative 
Method of Test for Stiffness in Flexure of Nonrigid Plastics™ 
(A.S.T.M. Designation: D 747); (6) Stiffness in Torsion 
(Bakelite Corp. Torsion Test); and (c) the Tentative Method 
of Test for Brittleness of Nonrigid Plastics” (A.S.T.M, 


Designation: D 746), as indices of the mechanical behavior 
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of nonrigid plastics. The work reported herein is restricted 
largely to a study of these properties at normal and subnormal 
temperatures. 


Stiffness 


The stiffness or apparent modulus of elasticity of nonrigid 
plastics is determined in our laboratory either by method 
(a) or by method (+) which will be shown to be equivalent. 

* The choice between them is based entirely on convenience 
considerations, depending on the temperature facilities avail 
able, the stiffness value of the stock, etc. One is a cantilever 
beam-type test and the other is a torsional method. 

Cantilever beam test—The procedure is based on the Olsen 
stiffness tester,*4 one model of which is illustrated in Fig. | 
Its use for determining the modulus of elasticity of plastics 
has been reported by Gloor,* by Gloor and Gilbert,* and by 
Oberg and his co-workers.’ The latter group operated the 
equipment satisfactorily at temperatures as low as —40° C. 
The ability of the instrument to operate at this temperature 
and the fact that the equipment combines sensitivity with a 
wide range, suggested its application to our problems. The 
evaluation of this test as applied to elastomers was accelerated 
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by the urgent war demand for specifications defining these 
materials. The problem was undertaken by A.S.T.M. Com 
mittee D-20 and the result was the adoption by this group of a 
method of test for stiffness in flexure (A.S.T.M. Designation 
D 747 — 43 T) based on this equipment. 

The Olsen stiffness tester, Tour-Marshall design, which is 
shown diagrammatically in Fig. 3, measures the bending 
moment required to deflect a specimen that is mounted as a 
cantilever beam. The stiffness, or apparent modulus of 
elasticity, is calculated from the slope of the initial linear 
portion of the load-deflection curve (Fig. 4) as follows 


4S M X (load scale reading) . 
E = xX - { 
wd* 100 @ 
where E = stiffness in flexure, Ib. in. 
S = span length, in. 
w = specimen width, in 
d = specimen thickness, in. 


M = calibrated weights applied to the pendulun 
system, and 
@ = reading on angular deflection scale converted t 
radians. 


Under actual test conditions, the deformation has both elasti 
and plastic components. The test method does not distinguis! 
Hence 


Instead, an apparent 


between these components nor separate them. 
true elastic modulus is not calculable. 
value is obtained and is defined for purposes of this test as the 
stiffness of the material in flexure. 

Torsion test— The tarsion apparatus (Fig. 2) was described 
in an earlier paper** where it was referred to as the ‘‘Flex 
Test.” 
Ty, was determined 
which the material had q modulus of rigidity of 3.1 X 10 
dynes cm.~* (4.5 X 10* Ib. in. 
limiting temperature below which the composition had lost 


An arbitrary index called the “Flex’’ temperature 
This was defined as the temperature at 


*) and was considered the 


to an arbitrary extent at least, most of its elastomeric char 
acteristics. The test procedure has since been generalized t« 
permit calculation of the apparent modulus of elasticity (as 
sumed to be three times the modulus of rigidity) of a stock 
over a temperature interval. Thus 7, (stiffness or apparent 
modulus of elasticity =, 135,000 p.s.i.) becomes merely on 
point on the stiffness-temperature curve 

It has been shown™ that the torque required to twist a 


right prism of rectangular crass sectiqn is given by the equa 


tion: 
T = abiyg © 
L 
where J = torque or moment of couple in the plane of cross 
section 
2a = specimen width 
2b = specimen thickness 
it = f(a, b) 
G = modulus of rigidity 
@ = angle of twist of the torque head (5 sec. afte: 


load application), and 
L = span length of the specimen. 


Equation (2) is applicable to the Bakelite Corporation's 
torsion test only as a first approximation. This restriction is 
imposed because of the failure of the test conditions to compl 
exactly with all of the boundary conditions set up in the theo 
retical approach to the problem. The specimen under test 
conditions is not free to contract Iqngitudinally as it is twisted 
hence a tension stress is superposed on the distribution of 
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stress described by the mathematical treatment. Despite 
this, the agreement between theory and experiment was 
found to be quite satisfactory at least as regards the effect of 
thickness on Ty. Thus it was indicated that constant span 
length during test did not change the functional form of the 
solution or that the restoring torque due to the superposed 
tension stress was comparatively small for the strains realized 
experimentally. Also the stiffness or apparent modulus of 
elasticity calculated from torsion test data was in good agree- 
ment with that obtained in flexure as will be shown later. 

If equation (2) is solved for G, and E (the stiffness or ap 
parent modulus of elasticity) is assumed equal to 3G, i. e., 
Poisson's ratio = 0.5, then 

ane 3TL (3) 

ab*ud 
Figure 5 is a graph of equation (3), log E vs. @ for a range of 
values of the specimen thickness, 2), from 0.040 to 0.100 in., 
and where 2a = 0.250 in., L = 1.50 in., and T = 0.505 in. 
pounds. From this graph the stiffness value may be read 
directly if the angular deflection and the thickness are known. 

A typical set of torsion data is shown in Fig. 6. From this 
the stiffness-temperature data of Table I were obtained using 
the graph of Fig. 5. 


Correlation of cantilever and torsion stiffness methods 


The correlation between stiffness in flexure and stiffness in 
torsion was obtained as follows: The Olsen stiffness tester 


3—-An enlarged diagrammatic view of one design of 
the Olsen stiffness tester. 4~—-Stiffness is calculated 
from the slope of the initial linear portion of the load- 
deflection curve. 5—This is a graph of equation (3). 


6—This curve illustrates a typical set of torsion data 
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TABLE I.—STIFFNESS-TEMPERATURE Data FoR VINYL CHLO- 


RIDE-ACETATE RESIN VYNW COonrtTAINING 25 Percent Drocry. 


PHTHALATE 
Thickness of specimen: 0.045 in. 
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Temperature % Stiffness 
°C. deg. of arc lb. im,~* 
—30 60 330,000 
— 20 85 230,000 
— 10 125 155,000 
0 235 83,000 

+ 5 325 60,000 
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was prepared for low temperature use by removing the 
lubricants in the motor and gear box. In the models in which 
the weighing system is supported on knife edges, no lubricant 
addition is required. However, where the weighing system 
is mounted in bearings, it was found desirabJe to use a few 
drops of kerosene in order to insure reliable load readings. 
With these changes, stiffness in flexure measurements were 
made on 5 compounds containing 25 to 45 percent dioctyl 
phthalate (DOP) in vinyl chloride-acetate resin VYNW at 6 
temperatures in the range —56.7° C. (—70° F.) to +25° C. 
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(+77° F.). The 5 compounds were then tested on the 
torsion apparatus, and the stiffness values by both methods 
plotted on Fig. 7, log stiffness vs. temperature. It will be 
noted that the agreement between the two sets of data is 
good. It is emphasized that this correlation has been estab 
lished only for plasticized vinyl chloride-acetate resin com 
pounds. Serious discrepancies between the results of the tw« 
methods, attributed to low proportional limit, have bee 
observed for some materials. 

Having established the above correlation experimentally, 
both instruments have been used interchangeably in the 
stiffness determinations of vinyl chloride-acetate elastomers 
The choice of one over the other is based on convenience con 
siderations. For example, in our laboratory the torsion test 
is more convenient to use at subnormal temperatures and in 
the stiffness range 5000 to 500,000 p. s. i., and the 0.5 in. Ib 
Olsen tester is regularly used at 0 and 25° C. (where we have 
the facilities of controlled temperature rooms) and in the 
stiffness interval below about 10,000 p.s.i. Either equipment 
can be used successfully over the entire range by adjusting 
specimen dimensions to suit sensitivity requirements of each 


Brittleness 

The stiffness of a plastic is used to define its resistance to 
“elastic’’ deformation under low rates of loading. It is not 
simply related to the material’s ability to withstand fracture 
under impact (high rate of deformation) conditions. Yet this 
latter property is equally important in defining the low tem 
perature characteristics of rubber-like materials. It would 
be desirable to be able to evaluate the resistance to impact 
over a wide range of temperatures and rates of deformation 
However, this general approach poses some mechanical 
problems which have limited considerably the versatility of 


the brittleness machines developed to date. Hence most 
brittleness tests for elastomers are of the “‘spot’’ type and 
9 
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determine the temperature of failure at a given rate of load- 
ing, the rate of loading required to cause failure at a given 
temperature,’ or the occurrence or non-occurrence of failure 
at fixed loading and temperature.'* For this investigation 
the first of these tests was chosen. 


Brittleness apparatus 

This apparatus and test were developed at the Bell Tele 
phone Laboratories'*~'* and have since been adopted by the 
American Society for Testing Materials as a Tentative 
Method of Test for Brittleness of Nonrigid Plastics (A.S.T.M. 
Designation D 746-43 T). Our version of the apparatus 
conforms to the requirements of A.S.T.M. D 746, but em 
bodies several minor mechanical modifications. These are 

1. The sample (1.50 X 0.25 X 0.075 in.) is mounted on a 

stationary yoke rather than on the moving arm. 
2. The moving arm, which starts from rest, moves through 
an are of about 270° before it strikes the specimen. 

These were necessary in order to use a reasonably available 
(on the current market) motor whose starting characteristics 
were such that at least 5 revolutions were required before it 
came up to its rated speed. This set-up insured the specified 
speed (6.5 + 0.5 ft. per sec.) of impact with our motor. 

A phantom view of our brittleness tester is shown in Fig. 8. 
The brittleness temperature was obtained with it according 
to D 746 and is defined as the lowest temperature of non 
failure of 5 consecutive test specimens of a given material. 


Specimen preparation 
A standard method of sample preparation was adopted 
and followed throughout this investigation in order to control 


7—A graph showing stiffness values obtained when the 5 compounds were tested by both methods. 
9—This graph, log stiffness vs. temperature, covers a range of concen- 
10—These curves show similar data for the plasticizer diocty! 


phantom view of the brittleness tester. 
trations of the plasticizer tricresyl phosphate. 
phthalate. 11—Similarly, this graph 


10 
1,000,000 - = 
LATI 
VYNW RESIN 
+ DIOCTYL PHTHALATE 
a BRITTLENESS CONTOUR 
100,000 
« 
z 
a 
oll 
gy 10,000 
Ww” 
WwW 
za 
wu 
re 
p= 
w 
? 
fey 
1,000 = z 
Op 


eSTIFFNESS IN FLEXURE 
—oSTIFFNESS IN TORSION 





“60 -40 -20 0 40 
TEMPERATURE, DEG. CENTIGRADE 


processing variables. The general formula used in this 
investigation consisted of: 


Wt., percent 


Vinyl chloride-acetate resin. . .. 97-x 
Plasticizer(s) x 
Stabilizers and lubricants 3 
Total... 100 


The ingredients (500-gm. batch) were thoroughly pre 
blended in a kitchen-type mixer, fluxed and milled for 6 min. 
on a 16 X 8 in. 2-roll equal-speed mill at 140-145° C. The 
milled sheet was molded to thicknesses of 0.040 and 0.075 in., 
and the sample conditioned in air at 25° C. for a minimum of 
40 hr. before testing. It was established that humidity con- 
trol during conditioning was not necessary for these vinyl 
plastics due to their excellent moisture resistance. Speci- 
mens of the required dimensions for each test were cut from 
the molded sheets by means of a steel die. Specimens for 
testing on the Olsen stiffness machine at subnormal tempera- 
tures were further conditioned for 16 hr. minimum, in air at 


the test temperature. 


Experimental results and discussion 

The stiffness and brittleness characteristics of 3 series of 
plasticized compounds (all using the same lubricants and 
stabilizers which were, however, different from those of the 
compounds of Fig. 7) based on vinyl chloride-acetate resin 
VYNW are shown in Figs. 9, 10 and 11. Figure 9 covers a 
range of concentrations of plasticizer tricresyl phosphate; 
Fig. 10, plasticizer dioctyl phthalate; and Fig. 11, trioctyl 


8 A 


shows the stiffness data for the plasticizer trioctyl phosphate 
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phosphate. Attention is called to the inverted ‘‘S’’-shaped 
families of curves representing the log stiffness-temperature 
function for these plasticizers in the concentration range 25-45 
percent. Plasticizer addition above 25 percent appears only 
to translate the curves toward lower temperatures. The 
brittleness contour superposed on the stiffness curves shows 
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12 


13 


that impact failure is not simply related to stiffness but in 
cludes other factors, among them plasticizer type and con 
centration. In addition, it will be noted that the 3 plasticiz 
ers have the same sort of effect on both properties but to 
widely different degrees. 

The stiffness properties imparted to resin VYNW by the 3 
plasticizers of Figs. 9, 10 and 11, all in 35 percent concentra 
tion, are compared in Fig. 12. It will be noted that all 3 
compounds have about the same stiffness at room tempera 
ture but are widely different at subnormal temperatures. It 
is generally desirable in practice to have a flat stiffness-tem 
perature characteristic. Trioctyl phosphate yields a com 
pound having a low degree of temperature sensitivity, at 
least as compared to tricresyl phosphate, which is poor 
Dioctyl phthalate is intermediate in this respect 

Our impression is that diocty! phthalate addition to resin 
VYNW merely translates the log stiffness-temperature char 
acteristic of the unplasticized resin along the temperature 
axis. Other plasticizers, for example, tricresyl phosphate 
and trioctyl phosphate, modify the slope of the steep por 
tion of the curve in addition todisplacing it. Each plasticizer 
then has a specific effect on both the slope of the curve and the 
amount by which the characteristic is displaced. 

An example of the unplasticized resin compound char 
acteristic in comparison with that of the same resin plasti 
cized with 30 percent dioctyl phthalate is given in Fig 
It will be noted that the plasticizer (Please turn to page 160 


12—-This graph compares stiffness properties imparted 
to resin VYNW by 3 different plasticizers, all in 35 per 
cent concentration. 13—Example of unplasticized resin 
compound characteristic in comparison with that of the 
same resin plasticized with 30 percent diocty! phthalate 
14—-This graph shows stiffness at 25 C. as a function 


of the dioctyl phthalate concentration in the compound 
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Effect of environmental conditions on 
mechanical properties of organic plastics 


by T. S. CARSWELL and H. K. NASON?# 





PART Il 


Part I of this article appeared on pages 121-126, 158, 160 of 
the June tssue of MODERN Puastics. The full list of references 
mentioned in both Part I and Part II appeared at that time. 
Space limitations forbid the reprinting of these references, and 
readers are asked to consult the listing on pages 126, 158 and 160 
of the June tssue. 


Continuous heat effects 

The preceding data indicate the strength properties of 
plastics in thermal equilibrium with their environment; 
relatively short times of exposure at each temperature are 
involved. Continuous exposure for long periods of time may 
produce degradative changes, and the effect on mechanical 
properties of such long-time exposure at elevated or re 
duced temperatures is an important matter which must 
be studied carefully. Considerable data of this type have 
been made available recently (4, 8, 22, 28, 33, 43, 49, 56, 61, 
63, 79, 84, 103, 111, 116, 126). 

Thermoplastics in general soften and lose their mechanical 
usefulness at temperatures below those which cause serious 
thermal decomposition on degradation. Plastics based on 
cellulose nitrate are an exception; these may lose in strength 


* Presented at the A.S.T.M. Symposium on Plastics held in Philadelphia 
Pa., on Feb. 22-23, 1944, and published here through the courtesy of the 
American Society for Testing Materials 

t Research Dept., Plastics Division, Monsanto Chemical Co 


and ductility and become brittle upon prolonged exposure to 
temperatures as low as 122° F. due to thermal degradation of 
the cellulose nitrate molecule. Continuous exposure to tem- 
peratures slightly below the softening point will cause ap 
preciable loss of plasticizer from many types, however, 
with resultant increase in stiffness and strength, and decrease 
in ductility and toughness. 

Thermosetting materials, on the other hand, ordinarily 
exhibit no well-defined softening point, and many of these 
plastics retain good mechanical properties up to fairly high 
temperatures. With such materials, prolonged exposure 
may lead to decomposition with a resultant decrease in 
strength. In general, the thermosetting resins themselves 
do not show appreciable thermal degradation below about 
390° F., and mineral-filled compositions remain usable under 
continuous exposure to temperatures at least as high. Cellu 
lose-filled compositions, however, are seldom satisfactory 
for continuous use above about 265-300° F., since cellulose it 
self suffers considerable breakdown and loss of strength at 
temperatures above 250° F. Figure 22 shows the effect of 
continuous exposure to several elevated temperatures on 
the impact strength of two cotton fabric-filled thermosetting 
plastics (8, 22). The test specimens, after exposure at the 
elevated temperature, were cooled to 77° F. (25° C.) before 
testing. Figures 23 and 24 show effect of temperature on 
flexural and impact strength, respectively, after 162 hr. con 
tinuous heating (8, 22). Tendency of rubber compounds to 


22-—Effect of continuous heating on impact strength of thermosetting plastics. 23-—-This 


graph shows effect of continuous heating on the flexural strength of thermosetting plastics 
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get weak and brittle when heated in air is well known (132). 

Prolonged exposure to sub-zero temperatures has relatively 
little permanent effect on the strength properties of most plas- 
tics unless cracking or checking occur, or unless a slowly 
reversible crystallization takes place. Cracking or checking 
will occur where ductility at low temperature is too small to 
equalize strains set up by shrinkage or dimensional changes 
around inserts. Crystallization is rarely encountered but 
may occur in materials of well-ordered molecular structure. 


Moisture effects 


The moisture content of the atmosphere, like the tempera 
ture, is subject to wide variation. Saturated air at —40° F 


















vt 24 
€ a 
, 2or oa 
- FABRIC-FILLED PHENOLIC 
U 
$ pad 
3 ] 
Bz 
= 3 
= e 1oF 
; FABRIC. FILLED MELAMINE 
“ 
b O5;i- MICA-FILLED PHENOLIC 
< 7 x 
WOODFLOUR-FILLED PHENOLIC 
j i i i i i 
0 40 80 120 180 200 240 





TEMPERATURE — °C. 



























25 
_- HW FLOW, 79.6% PLASTICIZER 
=f / MH” FLOW, 31.5% PLASTICIZER 
”“ 
a MS” FLOW, 33.3% PLASTICIZER 
J 
a 
3 &S" FLOW, 37 5% PLASTICIZER 
“ 
> 
20 40 60 80 100 
RELATIVE HUMIDITY — 7, 
” 26 


"H” FLOW, 29.6% PLASTICIZER 
“MH” FLOW, 31.5% PLASTICIZER 
"mS" FLOW, 33.3% PLASTICIZER 








“ES” FLOW, 37.5% PLASTICIZER 











ae : ix ¢ 
a , ra 
gi ry .y er 
a 10 rT} . Ths rT) 5.0 ry) 
MOISTURE CONTENT OF PLASTIC — 7, 








contains only 0.0079 percent, by weight, of water vapor 
Such air if warmed to room temperature (70° F.) would have 
a relative humidity of only 0.6 percent. Such dry conditions 
are common in the northern parts of our country during the 
winter months. On a 90° F. day with 70 percent relative 
humidity, a common summer condition, the air contains 4.1 
percent, by weight, of moisture, and contents from 7.5 to 
10 percent are common under jungle conditions. Hence, 
normal seasonal variations in the moisture content of the 
atmosphere are large and will produce similarly large varia 
tions in the moisture content of hygroscopic materials ex 
posed thereto. Many organic plastics are hygroscopic t 
a greater or lesser degree. 

Water acts as a powerful plasticizer for many plastics 
and tends to reduce strength and modulus, while increasing 
ductility and toughness. The extent of these effects is rough) 
proportional to the amount of water absorbed by the 
material. Plastics which are capable of absorbing a large 
amount of moisture are more affected than those which ab- 
sorb little. In general, cellulose compounds, protein deriv 
atives and polyamides (i.e., those compounds with hydro 
philic OH, COOH or NH groups) are sensitive to moisture 
while compounds poor in oxygen and nitrogen but rich in 
carbon, hydrogen or halogen are moisture resistant 

Quantitative data showing the effect of moisture content 
on mechanical properties have been scarce until lately, but 
considerable recent information along these lines is now avail 
able (2, 11, 12, 31, 36, 46, 63, 64, 80, 84, 108, 112, 120, 123, 
135, 138). Figures 25 to 30. inclusive, show the effect of 
moisture on tensile, compressive and impact properties of 
four cellulose acetate formulations, differing only in plasti 
cizer content, at 25° C. Cellulose acetate is a fairly hygro 
scopic plastic, and its behavior is typical of such materials 


24—-Effect of continuous heating on impact strength of 
thermosetting plastics. 25—-Effect of relative humidity 
on the tensile yield stress of cellulose acetate (injection 
molded). 26—-Effect of moisture on tensile yield stress 
of cellulose acetate. 27—Effect of moisture on the 
modulus of elasticity of cellulose acetate. 28—Effect 
of moisture on flexural strength of cellulose acetate 
29—Effect of moisture on the impact strength of cellulose 
acetate. 30—Effect of relative humidity on tensile 
strength of several thermoplastics. 31—Effect of 21 


percent hydrochloric acid on shear strength of plastics 
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Data are presented in two ways—as a function of 1) the rela- 
tive humidity of the air in which the specimens were condi- 
tioned for six weeks, and 2) the moisture content of the speci- 
mens at the time the tests were made. Figure 25 shows the 
effect of relative humidity on tensile yield stress, and Fig. 26 
shows the relation between moisture content and tensile 
yield stress. It will be noted that plasticizer content affects 
not only the strength but also the sensitivity to moisture. 
Figures 27, 28 and 29 show the relationship between moisture 
content and modulus of elasticity, flexural strength and im- 
pact strength, respectively, for these same cellulose acetate 
formulations. Figure 30 shows relationship between relative 
humidity and tensile strength for several thermoplastics. 

Data for thermosetting plastics is still scarce and very 
little complete information is available for these materials. 
One investigator (48) has recently shown that the com- 
pressive strength of fabric-filled phenolic moldings is changed 
as much as 25 percent by comparatively small changes in 
moisture content. 

All of the preceding data are for variations in moisture con- 
tent at room temperature. Where both temperature and 
relative humidity are changed, the effect on strength proper- 
ties may be more pronounced. Combination of high tem- 
perature and high humidity is especially severe’on most 
materials and may produce permanent damage in some 



















the leaching action of liquid water may produce considerable 
permanent damage (33, 50, 74, 116, 147) 


Chemical agents 

Chemicals may act on plastic materials in a number of 
ways, e.g.: 1) they may dissolve the material, 2) they may 
attack the material and decompose it chemically either par- 
tially (weakening) or completely (destruction), 3) they may 
extract plasticizer or other components and thus alter prop- 
erties and 4) they may be absorbed by the plastic and thus 
affect strength. In addition they may, of course, affect 
dimensional stability, finish, appearance, electrical proper- 
ties, optical properties, etc., without seriously affecting me- 
chanical properties. 

The effect which a chemical will have on any plastic de- 
pends upon the chemical nature of the two and can be deter- 
mined best by practical experiments. Tables showing quali- 
tatively the behavior of plastics with many types of reagents 
are available (4, 75, 112). Quantitative data are more 
scarce although some good information has been published 
recently. Some information on the effect of a number of 
chemicals on impact and flexural strengths of molded phenol 
plastics are available (41) and valuable data showing the 
effect of chemicals and solvents on the shear strength of a 
number of plastic materials have recently been published 















































































materials by inducing chemical degradation, loss of plasti (36, 37). Figure 31, taken from this work, shows the effect 
cizer, etc. Similarly, prolonged exposure to moisture or to of 6.5 N hydrochloric acid (21 percent) on the shear strength 
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a T —powvstrane. pry. | 32 of several plastics. Figure 33 shows the effect of a typical age 
me oe organic solvent, acetone. Figure 32 shows the effect of a m 
\ ACETATE typical non-solvent butyl alcohol. It should be noted that si 
—— ; N i * pal, 98 aR temperature has a pronounced effect on the activity of chemi- $ 
cais. The above data are for tests at a room temperature of z 
oh ___ y Ss 7° F.; increasing the test temperature may increase the s 
5 cuuhon effect of the chermcal manyfold. re 
! ae * Good data also have been published recently showing the 4 
~o}— -— ae. J — AY effect of acids and alkalis on the tensile, compressive, impact 9 
: ACETATE BUTYRATE = and bond strengths of a number of phenolic laminates (42 z 
ete ARIEL oy it 7 131). Figure 34 shows some data on the effect of immersion - 
, in 10 percent sulfuric acid at 122° F. on impact strength. < 
: | Practical testing under conditions duplicating those of = 
s oT —, ——~“Tes the intended application is the only reliable way to evaluate 
CONTACT TIME — HOURS the suitability of a plastic for uses involving contact with 
chemicals. Quantitative data of the type shown above would hein 
33 ~=—sbee-: very helpful, however, and it is hoped that more work of 
a: this type will be published. 37 
80 Light is 
Continuous exposure to light will cause chemical change flicti 
o eC Pos case in almost any organic material, and plastics are no exception " : | 
1 


The ultraviolet portion of the spectrum is especially active 
in this respect. The change may vary in kind and severity 
from slight yellowing to complete disintegration. The plas 
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37—-Effect of exposure to weather on impact properties of cellulose acetate and cellulose nitrate sheet plastics. 


38—Effect of rate of straining on the tensile strength of injection-molded polystyrene and cellulose acetate 


flicting qualitative statements regarding the light stability 
of various materials. 

Figure 35 (84) shows the way in which the tensile strength 
and elongation of cellulose nitrate, a relatively light-sensitive 
plastic, are affected by exposure to ultraviolet radiation 
(S-1 sunlamp). Such radiation causes breakdown of the 
cellulose nitrate molecule, both denitration and cleaving of 
the cellulose chain taking place, and leads to loss of strength, 
ductility and toughness and, eventually, to complete disin 
tegration. Similar data are needed for other materials 


Oxygen 

Like all organic materials, plastics are subject to oxida 
tion. High temperatures and light accelerate the effects, 
but over long periods of time oxidative changes can take 
place even at room temperature. Susceptibility to oxi 
dation varies widely and depends largely upon the chemical 
nature of the plastic. In general, the more double bonds 
present in the molecule, the greater will be the effect of ex 
posure to oxidizing conditions. Under mild conditions, yellow 
ing and gradual loss of strength and ductility are the prin 
cipal results. 

Rubber is notoriously subject to oxidative degradation with 
resultant stiffening, embrittlement and eventual loss of 
strength and elasticity. Tests for resistance to oxidation 
are routine in the rubber industry, and the literature in this 
field is voluminous. Most synthetic elastomers are more re 
sistant to oxidation than rubber. Some, in fact, are so re 
sistant that they cannot be evaluated adequately by the tests 
used for rubber. Rigid plastics are, in general, resistant to 
purely oxidative agents under mild conditions. Few quan- 
titative data are available. 


Composite effects (weathering) 


In actual use, a plastic component is seldom subjected to 
only one environmental factor such as heat, cold, moisture, 
light, oxidation. Several or all, working together, are 
usually involved, and in many cases a cyclic exposure to all 
factors over a wide range of conditions is encountered. The 
effect on mechanical properties of combined freezing and 
thawing, wetting and drying, heating and irradiating, all 
in the presence of oxygen and frequently of other chemicals, 
is usually much more severe than would be the effect of any 
single factor 

Exposure to the weather involves such cyclic effects and 
constitutes one of the most severe environmental conditions 


which an organic material may be called upon to withstand. 
Even here the matter is not a simple one because there are 
all sorts of climates in the world and a plastic must be tested 
in each to determine how it willbehave. Nocompletely re 
liable Jaboratory test for determining weatherability is yet 
available although ceaseless work toward this end has been 
carried on for many years (73, 95, 156). To determine how 
a material will weather, it must be exposed to the weather 
under every climatic condition for which data are needed 
Naturally, such work is time consuming. A great deal of 
information on resistance to weathering has been accumu 
lated but very little of it pertains to mechanical properties 
except in a qualitative way (4, 50, 67, 68, 73, 95, 112, 155). 
Quantitative data for a variety of materials are needed. 

Figures 36 and 37 show the effect of exposure to weather 
in Florida (sub-tropical) and in Massachusetts (cool, tem 
perate) on the tensile strength, elongation and impact strength 
of cellulose acetate and cellulose nitrate sheet plastics (84) 
The type of behavior is typical of thermoplastics, although 
other materials may, of course, vary in degree. The changes 
are of a degradative type, all mechanieal properties deterio 
rating as length of exposure increases. The superior stability 
of cellulose acetate as compared to cellulose nitrate, is evident. 
It is also apparent that exposure in Florida is more damaging 
than exposure in Massachusetts. 

Cyclic tests involving alternate freezing, thawing, humidi 
fication, heating, etc., have received much attention in recent 
years, and several such tests have proved useful as screening 
procedures for materials intended for military components 
(25, 33, 38, 62, 67, 73, 95). A.S.T.M. Committee D-20 on 
Plastics is working on the standardization of such test meth 
ods, and it is hoped that quantitative data on the mechani 
cal behavior of various plasties subjected to cyclic conditions 
will be made available in the near futyre. 


Time scale of action 


In ordinary laboratory tests of the kind discussed above, a 
test specimen is subjected to inereasing loads until it breaks. 
The total test period, i.e., the time scale of action of the 
stresses, is of the order of a few minutes. Evaluation of the 
mechanical properties of a material under these conditions 
may not furnish all of the data needed to determine the suit- 
ability of the material for an engineering application since 
mechanical behavior at time scales of differing orders of 
magnitude may vary considerably. (Please turn to next page) 
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39—This graph shows the effect of velocity on the im- 
pact strength of molded fabric-filled phenolic. 40— 
Creep curves for fabric-filled molded phenolic at 25° C. 
41—Chart giving one thousand hour creep data at various 
stress levels for molded phenolic plastics. 42—Curves 
showing stress vs. time-to-rupture data for several plastics 
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Organic plastics do not react to stresses in a purely elastic 
manner as do most metals. Rather, their reac'ion combines 
elastic and viscous types of behavior. Whereas purely eiastic 
responses are largely independent of the time scale of the 
acting stresses, viscous and viscoelastic responses are highly 
dependent on the time scale. Such properties as yield 
strength, tensile strength, modulus of elasticity, elongation, 
etc., of a viscoelastic plastic will vary as the time scale of the 
test is varied (6, 7, 9, 10, 13, 23, 29, 30, 32, 44, 46, 48, 51, 
52, 55, 58, 65, 66, 80, 83, 93, 98, 101, 118, 120, 121, 122, 125, 
130, 141, 142, 143). In general, strength and modulus in 
crease and ductility decreases with the decreasing time scale 
(i.e., with mecreasing test speed). Figure 38 shows the way 
in which the tensile strength of cellulose acetate and poly 
styrene may vary with testing speeds over the range encoun 
tered with common laboratory test machines (100). Sim- 
ilar data could be shown for other materials and 
strength properties. 

The impact test represents an attempt to measure the be 
havior of materials when stressed rapidly (i.e., short-time 
scale), and this test is used widely despite physical limitations 
with respect to energy measurements (134). In recent years 
there has arisen a need for impact data at even higher speeds 
than those attained in the conventional impact test (82, 90, 
92, 99, 107, 145, 146, 152, 153). Information of this kind is 
being obtained for plastics, and valuable quantitative data 
should be available in the near future. The military im- 
portance of such data at ballistic velocities is obvious. Figure 
39 shows how the impact strength of a fabric-filled molded 
phenolic varies over a wide range of impact velocities (135). 

If relatively sm Il loads are allowed to act continuously 
on a material for a long time, failure will eventually occur at 
stresses far below those required to cause failure in ordinary 
laboratory strength tests. The material deforms continu- 
ally, or “creeps,’’ throughout such long-time tests. Hence, 
if a structure must continuously support loads, even of low 
magnitude, a knowledge of the behavior of the material 
under low loads acting for long times is essential. Relatively 
little information on creeps and long-time-loading properties 
of plastics has been available until recently. Even now the 
amount of data available is not as great as is needed. 
Several valuable publications have pioneered in this field, 
however, and should be examined for details by those inter- 
ested (1, 2, 4, 6, 7, 13, 14, 15, 18, (Please turn to page 160) 
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An arched spring lock and an inward thread lock are basic 
features found only in Speed Nuts. The ingenious design that sets 
up these two forces accomplishes more than you'd realize unless 
you checked into it more closely. 






Spring steel Speed Nuts have a base which is well arched, 
and arched prongs that are formed to follow the helical pitch of 
standard screw threads. As the screw is tightened, the arch is 
reduced, forcing the prongs deeper into the root of the screw 
threads. This provides a double spring-tension lock that prevents 
vibration loosening. 










Speed Nuts eliminate the use of lock washers and are 50% 

to 75% lighter in weight than other self-locking nuts. They are 
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TECHNICAL BRIEFS 


Abstracts of articles on plastics in the world’s scientific and engineering literature relat- 
ing to properties and testing methods, or indicating significant trends and developments. 





Engineering 


VACUUM FORMING SPEEDS 
PLASTICS SHEET FABRICATION. E. 
Greene. Aero Digest 45, 112, 114, 116 
(May 1, 1944). The use of air pressure 
differentials in the forming of three-di 
mensional sections from flat sheets of 
methyl methacrylate resin is described. 
Sheets of the resin are heated to 250° F 
and laid over the top of a vacuum pot, 
and then a vacuum is applied. When the 
resin is drawn to the required depth, it 
touches a contact point which closes the 
vacuum valve. When irregular shapes 
are desired, a form is lowered into the de- 
pressed warm plastic and the vacuum re- 
leased; the warm plastic flows back 
against the form and hardens into the 
shape of the form. The cooling may be 
hastened with an air blast. This method 
produces more optically uniform shapes 
at less cost than other methods of forming 
It is possible to form other types of ther- 
moplastics by this process. 


ELECTROPHORETIC FINISHING 
E. J. Roehl. Metal Finishing 42, 313-16 
(May 1944). The deposition of materials 
by the electrophoretic technique is re- 
viewed. The organic materials discussed 
include rubber, waxes, natural resins, syn- 
thetic resins, cellulose, bitumin and lubri 
cants. Directions are given for electro- 
depositing films of these materials from 
solutions onto objects. Twenty-two refer 
ences are given. 


Chemistry 


PHYSICAL STRUCTURE OF PHEN- 
OPLASTS. R. A. Barkhuff, Jr., and T. 
S. Carswell. Ind. Eng. Chem. 36, 461-6 
(May 1944). The rate of network forma- 
tion, when cured phenolic films are swollen 
in acetone, is applied in an investigation of 
the effect of catalyst concentration, re- 
actant ratios, temperature of initial reac 
tion and temperature of cure on the de- 
gree of cure in the final hardened resin. 
The present concepts of resin structure are 
reviewed. A modified concept of pheno- 
plast structure which more closely con- 
forms with experimental facts is proposed 


Properties 
EFFECT OF MOISTURE ON THE 
PHYSICAL PROPERTIES OF PAPER- 
BASE PLASTICS. A.H. Croup. Paper 
Trade J. 118, 43-6 (May 18, 1944). Pa- 
pers impregnated with phenolic resin were 
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conditioned at 9, 22, 32.5, 52.5, 64, 81 and 
94.5 percent relative humidity prior to 
laminating. The papers were bonded into 
'/,-in. thick panels at 160° C. and 250 
Ib./in.* for 12 minutes. Tests were made 
to determine the tensile properties, flexu- 
ral properties, water absorption, dimen- 
sional stability, specific gravity and re- 
sistance to abrasion of the laminates 
after conditioning at 52 percent relative 
humidity and 22° C. The results were 
correlated with the moisture content of 
the impregnated paper. The moisture 
content varied from 0.7 to 8 percent. As 
the moisture content increased 1) the 
amount of water absorbed increased, 2 
the tensile strength and tensile modulus 
of elasticity decreased, 3) the flexural 
strength and flexural modulus of elasticity 
decreased, 4) the Izod impact strength 
increased, 5) the specific gravity did not 
change, 6) the dimensional stability de- 
creased, and 7) the abrasion resistance did 
not change. Additional data indicate 
that paper-base laminates have their high- 
est tensile strength when conditioned at 
50 percent relative humidity. The Izod 
impact strength and the resistance to 
abrasion increase with an increase in the 
relative humidity at which the laminate is 
conditioned. Three months are required 
to condition a paper-base laminate com 
pletely at the various humidities. 


INFLUENCE OF HEAT-TREAT 
MENT ON NOTCHED AND UN 
NOTCHED IMPACT STRENGTHS OF 
PAPER AND FABRIC LAMINATES. 
C. Brinkmann. Kunststoffe 32, 213-16 
(1942). The effect of exposure to tem- 
peratures from 110 to 170° C. for various 
times, on the impact strength of paper 
and fabric laminates was investigated 
At 110° C. the limiting impact strength is 
reached quickly, but at higher temperature 
the loss in strength continues over a longer 
period of time and to lower values. The 
hardening of the materials as a result of 
the loss of water is responsible for the 
decrease in impact strength. Other physi 
cal properties probably change also. 


THE RHEOMETRY OF ORGANIC 
GLASSES. I. W. Scheele, M. Alfeis and 
L. Lahaye. Kolloid-Z. 103, 1-7 (1943) 
The flow characteristics of 4 polyviny] 
acetate resins at 35 to 110° C. and up to 
50 kg./cm.? were determined with a 
Hoppler consistometer. When the shear- 
ing force multiplied by the change in flow 
was plotted against the reciprocal of the 


temperature, straight lines were obtained 
for each degree of polymerization. The 
lines were not of the same slope. 


Testing 


STRUCTURE AND PHYSICALPROP- 
ERTIES OF PLASTICS. L. W. Turner. 
Chemistry and Industry 62, 492-5 (Dec. 
25, 1943). Static, dynamic and visco- 
metric methods of studying the deforma 
tion processes of plastics are discussed 


DETERMINATION OF WATER 
VAPOR PERMEABILITY. a 
Weber. Paper Trade J. 118, 36-8 (Jan 
20, 1944). Twelve papers and plasti 
films were tested at the National Bureau of 
Standards for water vapor permeability 
by the GFMVT method, two modifica- 
tions of the GFMVT method, and the 
TAPPI method. Approximately the same 
order was éstablished by the various 
methods. However, there are some im 
portant exceptions. The data indicate 
the importance of using more drastic con 
ditions than those imposed by the TAPP! 
method when attempting to predict the 
performance of a material which is to be 
used under the more severe conditions of 
humidity and temperature. The results 
of tests thus far have indicated that the 
General Foods cabinet can be used for 
testing at high humidity and temperature 
with fairly satisfactory results if the fol 
lowing procedure is used: repeate 
weighings should be made until a net rate 
of gain is established and light covers 
should be used to cover the specimens dur 
ing weighing, thus eliminating the obje« 
tionable desiccation step employed in th: 
regular General Foods procedure 


APPARATUS FOR MEASURING 
GAS TRANSMISSION THROUGH 
SHEETS AND FILMS. H. R. Tod 
Paper Trade J. 118, 32-5 (Mar. 9, 1944 
A volumetric apparatus for measuring the 
transmission of gases through films is 
described. The sensitivity of the appara 
tus is 0.019 cm.* per 100 in.’ per 24 hours 
The permeability of ethy! cellulose film t 
air was found to vary with temperatur: 
and humidity conditions. In dry air the 
transmission rate at 36.7° C. was mor 
than double the rate at 1° C. 
in humidity results in a decrease in the 
rate of air transmission through ethyl cel 
lulose, whereas the rate of air transmissiotr 
through regenerated cellulose film in 
Data are also pre 


An increas« 


creases markedly. 
sented on the rate of air transmissio1 
through films of cellulose acetate, pols 

vinylidene chloride, polyviny] alcohol and 
glassine. The results obtained with films 
0.001 in. thick indicate that lack of uni 
formity in the films results in excessively 
high transmission rates. Within the lim 
its of this apparatus the films of polyviny! 
idene chloride and polyvinyl alcohol ap 
pear to be impermeable to air in a seve: 

teen-hour test. 
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OFFICIAL PHOTOGRAPH, 
U.S. ARMY AIR FORCES 


§ bras IMPORTANT part played by molded plastics today is illus- 
trated in this U.S. Air Force application. It’s a molded plastic 
plug coupling that carries current for Warner electric brakes 
from tractor to trailer. It weighs only a few ounces, but upon it 
‘pends the safe handling of tons of bombs. i 
7 ; ‘ a y . i 
lhese couplings, molded by CMPC for Warner Electric Brake 
Manufacturing Company, are proving their value in dozens of 
similar applications. They’ve a tough job to do. . . and they’re 
loing it... day in and day out. Molded of high impact phenolic 
material, they demonstrate the ability of CMPC to tackle even ; 
the toughest problems and come up with the right answer. 
This is another example of the importance of choosing the right 
plastic *r... one who can see job si ' . ae 
plastic molder one he can see the jot through from design The Warner Coupling Scthet with senet al 
through mold-making, molding, and finishing. ..one who has com- purpose phenolic insert in metal housing. 
| 
I 
| 
I 
! 
I 
I 
| 
I 
| 





plete facilities and proven ability to take full and undivided respon- 
sibility for the production of a vital part of your product...and can 
time his deliveries in accordance with your production schedules. 

Ours is the largest and best equipped custom molding plant in the 
Middle West, with a national reputation for quality and service. A 
CMPC Development Engineer will gladly work with you im your 
planning for postwar products. Write today ...there’s no obligation. 
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CHICAGO” MOLDED PRODUCTS 


The Warner four conductor, plug-in cou 
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COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 
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PLASTICS DIGEST 


This digest includes each month the more important articles of interest to those 
who make or use plastics. Mail request for periodicals directly to publishers. 





General 


PLASTICS: A REVIEW OF PROG. 
RESS IN 1943. E. G. Couzens and V. E 
Varsley. Chemical Age 50, 75-80 (Jan 
15, 1944). The progress of the plastics 
industry in the United Kingdom during 
1943 is reviewed and compared with that 
in the United States during the same 
period. Ninety-eight references are given 


CHEMICALLY TRANSMUTED 
WOOD. Chem. Eng. News 22, 726 


(May 10, 1944). The treatment of wood 
with urea and dimethylolurea is described 
The compounds are polymerized to resins 
in situ. This process improves the me- 
chanical properties, fire resistance, machin- 
ing qualities, dimensional stability and 
resistance to weathering of wood. 


PLYWOOD FOR WAR. T. D. Perry 
Chem. Eng. News 22, 700-5 (May 10, 
1944). This article is a review of the sa 
lient features in the manufacture and ap 
plication of plywood. The topics dis- 
cussed include a brief history of plywood, 
synthetic resin adhesives, high-density 
plywood, methods of bonding, molded 
plywood, temperature control in mold- 
ing, scarf jointing and applications in air- 
craft, boats and other war materiél. 


Materials 
POLYMERIZED ETHYLENE- 


NEW HYDROCARBON PLASTIC. 
Chemical Industries 54, 371 (Mar. 1944). 
The properties and uses of polythene are 
discussed. This new hydrocarbon plastic 
is outstanding for flexibility, toughness 
and resistance to moisture. It is recom- 
mended for use in making gaskets, con- 
tainers, collapsible tubes, battery parts, 
flexible tubing, cable covering, coated 
fabrics and protective coatings. 


RESINS FOR PAPER-BASE LAMI- 
NATES. N. D. Hanson and P. Wilson. 
Paper Trade J. 118, 48-50 (Apr. 13, 1944). 
Resins used to make paper-base laminates 
may be classified under the following types: 
plasticized, fast curing, odorless and chem- 
, ical-resistant, decorative, beater process 
and low-pressure. The relative penetra- 
tion of the resin into the paper stock is an 
important factor in controlling the grade 
of product obtained. Data are presented 
on the relative penetration of 10 resins into 
5 grades of paper. Papers for making lam- 
inates should have a neutral pH, high wet 
strength, good fiber formation and good 
absorbent properties. The most fre- 
quently used types of resins are phenolics, 
ureas and melamines. 


APPLICATIONS FOR PULP AND 
PAPER IN THE PLASTICS INDUS 
TRY. R. U. Haslanger. Pacific Pulp 
Paper Ind. 17, 15-16 (Oct. 1943). Alpha 
cellulose from wood pulp is used in ther 
mosetting molding compounds because of 
color requirements. It is used in lami- 
nates because it contributes strength and 
in some instances because of color. Lig 
nin enriched fillers are being investigated 
because of the plastic properties contrib 
uted by the lignin. { the cellulose plas 
tics, alpha cellulose from sulfite pulp is 
limited to applications where haze and 
color are secondary considerations. It 
possesses an advantage in these applica- 
tions, however, from a cost angle. The 
total volume of pulp and paper used in 
1941, as fillers for the thermosetting res 
ins and as raw material for cellulose nitrate 
amounted to about 25 million pounds or 
about 0.1 percent of the pulp production 
of the country. 


Molding and fabricating 


INJECTION MOLDING WITH 
POLYAMIDES. H. Beck and F. Schaupp 
Kunststoffe 32, 205-9 (1942). The hard 
ness, heat distortion, water absorption 
properties of 5 poly 
The injec 


and _ electrical 
amides (Igamids) are given 
tion molding temperatures range from 
145 to 200° C. Several designs of suitable 
equipment for molding are 
described. 

FACTORS IN MOLDING CELLI 
LOSE DERIVATIVES. W. O. Bracken 
and F. E, Piech. Ind. Eng. Chem. 36, 
452-6 (May 1944). Strain in translucent 
injection-molded cellulose acetate and in 
sheet cellulose acetate and ethyl cellulose 
is related to the temperature of forming, 
mold temperature, rate of filling injection 
mold and solving content when sheet stock 
is pressed. The strain patterns were ob 
served by placing the molded pieces be 
tween crossed Polaroid films. High tem 
perature and pressures produce pieces of 
minimum strain pattern, closest mold re 
production and heaviest weight. Low 
rate of filling mold aids in forming bubble 
free pieces. Side gating is more effective 
than corner gating in producing pieces rel 
atively free of strain. Solvent content in 
block prior to baking, baking temperature 


injection 


- and cooling pressure are critical factors in 


achieving strain-free cellulose acetate 


sheet stock. 


Applications 


UREA-FORMALDEHYDE RESINS 
IN THE BEATER. R. J. Myers and V. 


N. Morin. Paper Trade J. 117, 27-32 
(Dec. 2, 1943). A urea-formaldehyde 


resin suitable as a beater-size is described. 
The resin is furnished as a light straw- 
colored solution containing 50 percent 
solids and with a pH of 7 to 8. The solu- 
tion can be diluted with water at tempera- 
tures above 50° F. Results of tests 
indicate that: 1) maximum wet strength 
is obtained at pH 4 to 5, 2) aluminum 
sulfate is superior to free acid as a catalyst, 
3) the resin increases the dry and wet 
tensile strength, 4) the resin has little 
effect on the tearing resistance, 5) resin 
retention is increased at low pH and 6) the 
wet strength values are proportional to the 
resin content. Both time and tempera 
ture are important in curing the resin; the 
cure continues for about 8 days after the 
paper comes from the machine drier. The 
use of common addition agents such as 
rosii and starch does not appear to have 
any effect on the wet strength developed 
by this new resin. Stability on aging is 
good. The results of experiments on 
various types of pulp and on beating are 
also reported. 


BONDED 
AIRCRAFI 
Aero Digest 


ADVANTAGES OF 
PAPER SHEETS AS 
MATERIAL. F. M. Reck 
44, 124, 126, 129, 1382 (Mar. 15, 1944 
Laminated plastics made of high-strength 
paper, phenolic resin and wooden cores 


are described. 


Coatings 


PHENOLIC RESIN BAKING FIN 
ISHES FOR PROTECTION AGAINST 
CORROSION. R.L. Norum. Chemical 
Industries 54, 524-8 (Apr. 1944 rhe 
properties, methods of applying and uses 
of phenolic resin baking finishes are re 
viewed. Information is given on clean 
ing the various types of surfaces to be 
coated, methods of coating and the types 


of baking. 


COATINGS FOR STEEL CAR 
TRIDGE CASES. R.A. Brenneckand R 
L. Norum. Metal Finishing 42, 245-7 
(Apr. 1944). Baked phenol-formaldehyde 
resins are recommended for use on steel 
These finishes meet the 
requirements of U. S. Army Ordnance 
Specification AXS-736. 
for cleaning the steel cases, applying the 
resin and baking are explained in detail 


cartridge cases 


The procedures 


TERNARY SOLVENTS FOR ZEIN 
C. D. Evans and R. H. Manley. Ind. 
Eng. Chem. 36, 408-10 (May 1944). The 
critical peptization temperature diagrams 
for zein in ternary solvents are presented 
The solvents include formaldehyde, methyl 
alcohol, water, ethyl alcohol, isopropyl 
alcohol, acetaldehyde, butyraldehyde, 
dioxane, nitromethane, acetonyl acetone, 
diacetone alcohol, methyl cellosolve, 
acetone, rosin, methyl acetate, toluene 
and benzene 
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The characteristics of Cardolite resins indicate appli- 
cations in the production of plywood and, through 
admixture, improvement of the physical properties 
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Copies of these patents are available from the U.S. 
Patent Office. Washington, D. C., at 10 cents each 





MOLDING. F. H. Shaw (to Shaw 
Insulator Co.). U. §. 2,344,176, March 
14. A molding device for injection molding 
of thermosetting resins. 


VINYLIDENE CHLORIDE. F&F. H. 
Harder (to Dow Chemical Co.). U. S. 
2,344,511, March 2i. An article con- 
sisting of crystalline vinylidene chloride 
polymer is heated to a temperature in the 
range between-its softening point and 50° 
below this point, while applying tension 
short of the breaking load until permanent 
elongation is attained. 


PLYWOOD PANELS. M. Pasquier 
(to M and M Woodworking Co.). U. S. 
2,344,722, March 21. Plywood panels are 
spliced by forming scarfed surfaces on 
each panel, applying thermosetting resin 
adhesive, and curing the resin with heat. 


MOLDING COMPOSITION. kK. E. 
Ripper (to American Cyanamid Co.). 
U. S. 2,344,733, March 21. A heat-setting 
molding composition comprising small 
particles of glass cloth impregnated with a 
polymerizable aminoplastic resin. 


POLYACRYLIC ESTERS. W. S. 
Johnson (to Rohm and Haas Co.). U. S. 
2,344,918, March 21. Permanently plastic 
polymers of acrylic acids, esters and 
nitriles are prepared by masticating the 
polymeric materials with sulfur and an 
ammonium dithiocarbamate at  tem- 
peratures of 100-160° C. 


KNITTED ELASTIC FABRIC. §. C. 
Lilley and E. E. Foster (to United Elastic 
Corp.). U. S. 2,345,055, March 28. A 
‘knitted fabric comprising elastic strands 
and inelastic strands, the latter being 
composed of an artificial resin which is 
heat shrinkable and which serve as 
gripping strands. 


PLASTIC MOLDING. F. Grundel 
(to Alien Property Custodian). U. S. 
2,345,112, March 28. Raised patterns on 
the surface of plastic articles are formed 
by using a porous patterned form, to part 

which is applied a layer of the material, 

the area not covered impervious 
to air, and subjecting to suction the side 
of the form opposite to that on which the 
pattern is provided, whereby the layer of 
plastic is drawn against the surface. 


ARTIFICIAL TEETH. H. M. Thorn- 
ton (to Dentists’ Supply Co. of New 
York). U. S. 2,345,305, March 28. A 


device for injection molding artificial teeth 
from thermoplastic resins. 


INSERT. L. H. Amrine (to Imperial 
Molded Products Corp.). U.S. 2,345,371, 
March 28. A method for molding a door 
handle or similar article from plastic 
material in which is embedded an insert 
of another material 


IMPREGNATED FABRIC. W. F 
Scholze, Jr. (to Robertson Bleachery and 
Dye Works, Inc.). U.S. 2,345,541, March 
28. Strands of textile material are im- 
pregnated with a urea-formaldehyde resin 
and subjected to temperatures sufficient 
for the curing of the resin. 


MELAMINE-FORMALDEHYDE 
RESIN. H. P. Wohnsiedler and W. M 
Thomas (to American Cyanamid Co.) 
U. S. 2,345,543, March 28. A colloidal 
aqueous solution of a partially polymer- 
ized positively charged melamine-formal- 
dehyde resin having a pH of 0.5 to 3.5 
in 15 percent solution. 


CAULKING COMPOUND. W. B. 
Lerch, C. H. Mathis and E. J. Gatchell 
(to Phillips Petroleum Co.). U. S. 
2,345,611, April 4. Water formations in 
wells are plugged by introducing a liquid 
solution of urea or thiourea formaldehyde 
resin containing a catalyst. 


EMBOSSING. J. H. Reilly (to Dow 
Chemical Co.). U.S. 2,345,629, April 4. 
The surface of a body composed of 
crystalline polymerized vinylidene chloride 
is embossed by pressing with an embossing 
die at a temperature above 50° C. 


VINYL CHLORIDE POLYMER. A 
W. Downes (to Carbide and Carbon 
Chemicals Corp.). U. S. 2,345,659, April 
4. A vinyl resin is polymerized at a rate 
of polymerization of 1.6 percent vinyl 
monomer per hour which comprises poly- 
merizing vinyl chlozide while mixing 
therewith less than 0.07 percent of 
hydrogen peroxide. 


VINYL POLYMERS. A. W. Downes 
and J. R. Kernan (to Carbide and Carbon 
Chemicals Corp.). U. S. 2,345,660, April 
4. Vinyl chloride acetate copolymer is 
prepared at a rate of polymerization in 
excess of 2.76 percent monomers poly- 
merized per hour, by mixing at 30 to 
80° C. with a concentration of 0.05 
percent of hydrogen peroxide. 


POLYISOBUTYLENE. L. B. Turner 
(to Jasco, Inc.). U.S. 2,345,717, April 4 
Polyisobutylene having molecular weights 
of 50,000 to 350,000 is mixed with paraffir 
wax 


PICTURE FRAME. H. Weil, Jr. (to 
Celomat Corp.). U. S. 2,345,719, April 4 
A foldable picture frame composed of 
plastic material 


MOLDING. R. T. Coffman (to E. I 


du Pont de Nemours and Co., Inc 
. = 
A device a r 


U. S. 2,345,917, April 4 
injection molding of plastic material 


FURANE RESINS. E. F. Fiedler and 
G. Holmberg (to General Electric Co.) 
U. S. 2,345,966, April 4. A polymerizable 
resinous composition of furfuryl alcohol 
and mixtures of furfuryl alcohol and 
furfural and as catalyst therefor, a small 
amount of a salt of a strong mineral acid 
and an amine or an amide 


OPTICAL INSTRUMENT. A. H 
Bennett and R. S. Estey (to American 
Optical Co.). U. S. 2,346,002, April 4 
An optical instrument having a lens and a 
clear body of plastic material having a 
different index of refraction 


METHACRYLATE POLYMERS. R 
E. Leary (to E. I. du Pont de Nemours 
and Co., Inc.). U.S. 2,346,036, April 4 
An article comprising 2 pieces of cast 
methacrylate polymer cemented with 
monomeric methacrylic acid. 


COATINGS. E. M. Bright (to Plastic 
Veneering, Inc.). U. S. 2,346,101, April 
4. A dip coating is cured by drying the 
freshly dipped article in warm air at low 
pressure. 


METHYL METHACRYLATE PLAS 
TIC. W.S. Johnson (to Rohm and Haas 
Co.). U. §S. 2,346,107, April 4. Meth- 
acrylic resin is freed of elastic properties 
which cause distortion by heat by subject 
ing to milling on hot rolls in the presence of 
barium or potassium phenanthrene-2 
sulfonate, sodium m-nitro benzene sul 
fonate, sodium 2,4-dinitro alpha naphthol 
7-sulfonate, thiosalicylic acid, thiourea, 
ethyl crotonate, maleic anhydride, phtha 
lic anhydride, acetamide, alpha mono 
bromo isovaleryl urea, or methally! 
chloride 














When you see and touch your idea, which has suddenly 
become through the wizardry of plastics, a tangible, work- 
able and efficient reality, you will have come to recog- 
nize modern plastics as a highly developed, exacting 
science. For no plastic product, for example, can be prop- 
erly developed without being soundly engineered first . . . 
without the greatest precision in the building of plastic 
molds... without the careful selection of the right mate- 
rials to use ... without pains and care in the actual mold- 
ing itseif. 

At Tech-Art all of these factors of technical skill, of 
experience and craftsmanship together with facilities to 
produce every kind of molded plastic piece combine to 
make plastic success stories out of some of the most diffi- 
cult and problematical assignments. If you are facing 
such a plastic enigma, a letter dropped to us today may 
save you time and money tomorrow. 





TecumicaL Notes: The materials used in this molded piece 
were carefully selected for their electrical properties. The 
major problem involved was a particularly long flow of mate- 
rials into deep narrow channels to provide a series of ten bosses 
to house as many closely assembled electrical terminals. 
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AMERICAN 
SCREWS 


are faster... and cost less to use... because they’re 





































Fumble Poof, Vee 


The American Phillips Recessed Head = i 
fits firmly onto the 4-winged driver P 

. which can't slip out or twist out 
in any direction. So the faster meth- 
ods of driving (spiral and power) are 
safe to use. No fumbling, no dropping 








of screws. Time is saved 


Siping Ve 





























The American Phillips Screw and BS 9 

Driver form a single unit that is auto- ee 

matically self-aligning. No fussing Gi 

around to get a straiglit start, no fa- 

tiguing nerve strain which leads to rig 

poor work that must be done over. es 

Here again . . . time is saved. x tind 
2 Re. 
; Ay: 

The American Phillips Screw and a 
Driver stay in alignment under the Pe 
stress of the driving operation. So the oe 

‘ : os¥ 
screw can't be driven any way but Bs 
TE straight. No burred heads, no scarred ae 

crews wave work. Screw head is set up tight and Hh. 
panies pects flush every time. Total time savings: UP pS oe 
One cineEneD v TO 530% . . . not to mention savings 7 
of screws and materials. a 

eta OE ce. Pe “pe Pa aia amet is 

AMERICAN SCREW COMPANY 
PROVIDENCE 1, RHODE ISLAND 
Chicago Mi: 589 £. Illinois St. . Detroit 2: 502 Stephenson Building 
Put the Screws on the enemy...BUY BONDS! aw 
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As an aid to your thinking on molded 
plastics, write for our booklet —" Will 
You Use Plastics?” It's full of helpful in- 
formation and technical data—free 
and without obligation. 





AMOS MOLDED PLASTICS, EDINBURGH, INDIANA ~ Division of Ames-Thempson Corporation 










-- TO SEE 
OPPORTUNITIES 
IN AMOS MOLDED 


> The plastic telescope you see here was 
molded by Amos for one of our customers to 
sell—a company with sales and product prob- 
lems comparable to yours, perhaps. 


> Your products are different, of course. 
You don’t expect to market a plastic telescope. 
And you certainly don’t need one to see the 
advantages that molded plastics offer you—to 
improve your products, or parts of them—in 
quality, performance and sales appeal. 


> All you need is a competent molder work- 
ing with you as Amos does—to take full ad- 
vantage of your opportunities. We cooperate 
with you in every way—with engineering assist- 
ance and complete facilities for the design and 
production of anything that should be molded 
by the fast, efficient Amos injection process. 
Amos will serve you well. Our experience and 
reputation are your assurance. 
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From the Douglas Fir Forests and the 


Plastics Industry comes a NEW tested material 


TINIDIEGRIGIN 





THE STABILIZED STRUCTURAL PRODUCT. ~ 


What is INDERON? 


INDERON is a new material, 
combining the advantages of 
two other proven materials 
——fir plywood and piastics. 
It is composed of three basic 
ingredients: strong, durable 
Douglas fir veneers, a plas- 
tic-impregnated fibrous film, 
and an internal adhesive of 
thermosetting resin. INDER- 
ON is neither a plywood nor 
2 plastic. It is, in effect, an 
alloy which possesses the 
qualities of a true plastic at 
a cost comparable to finished 
plywood. It is manufactured 
in modern West Coast ply- 
wood plants, where Douglas 
fie veneers, phenolic adhe- 
sives and resin- 

paper are chemically united 
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in high-heat, high-pressure 
presses. 


What are the advan- 
tages of INDERON? 


Because INDERON combines 
the best qualities of both 
plastic and plywood, it is 
available in larger sheets and 
can be produced cheaper 
than an ordinary plastic. Yet 
it is permanently insoluble 
and affords a marked resis- 
tance to chemical or me- 
chanical destructive ele- 
ments. In ge Ange it 
compares favor with 
aluminum. It is dimension- 
ally stable, inexpensive, easy 
to work, and requires no 
surface protection. In peace- 
time application it will be 


available in permanent col- 
ors, designs and patterns— 
all of which will be an in- 
tegral part of the product 
itself! 


How can you plan to 
use INDERON? 


At present, INDERON is 
available only for Army- 
Navy uses. When it is no 
longer so urgently needed 
for war, INDERON will serve 
a wide range of uses in many 
industries. For example: IN- 
DERON is ideal for marine 
application. It will resist sait 
water, terrific strains, im- 
pact blows, abrasion, corro- 
sive and toxic fumes. In the 
building field, INDERON 
will serve as roof, walls, 


floors and built-ins for to- 
morrow's homes. Furniture 
will be made both strong 
and beautiful with this new 
structural product. It will be 
applied to special packaging, 
to prefabrication, to many 
another field. Learn more 
about INDERON— 

Write NOW! 
Buffelen Lumber & Mfg. Co. 
Tacoma 1, Washington 
Washington Veneer Co. 
Olympia, Washington 
manufacturers 


NDERON 
Tt Sfabilg eye rven PRODUCT 
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Above—166,483 square feet devoted to die 
production exclusively. 


” 


Above—Small lamination for electric motor 3 


ALLIED PRODUCES DIES 


ror THE Stamgp o Ayouval” 


Buy More War Bonds 


Long before the war, precision dies produced by Allied Prod- 
ucts Corporation enjoyed the automotive industry's “stamp of 
Today, Allied is engaged 100% in the production 
But the 
moment the shooting stops—or before, if the war production 


board desires—Allied will be ready to start producing again 


approval”. 


of dies and parts for manufacturers of war materiel. 


for the makers of cars and trucks and their suppliers. 


Dies of all types and sizes up to the largest, including those 
where extreme accuracy is required, are an Allied specialty. 
Modern equipment from Swiss Jig Borers to a 23-Foot Inger- 
soll Milling Machine, speeds the operations of experienced 


craftsmen. Additional equipment, including electric cranes 


with a handling capacity of 50 tons, expedites the flow of fin- 
ished dies and parts. Bring your stamping die problems to 


Allied for sure solution! 


TT’S AN ALLIED PRODUCT’ Allied Products Corporation and its 
divisions, Richard Brothers and Victor-Peninsular, in Detroit and Hillsdale 
Michigan, also make: The original, patented R- B Interchangeable Punch 
and Die; plastic molds; jigs and fixtures; precision hardened and ground 
parts; and other special products. 


ALLIED PRODUCTS 


ove a 2 Be. as 
4646 Lawton Ave., Detroit 8, Mich. 


All four plants have now added a star to their Army-Navy “E” pennants 


Executive Offices: 
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Koppers’ entire production of phenol is derived from the natural 
tar acids present in coal tar from by-product coke ovens. 
Because it is associated with cresols and xylenols, as it occurs 
in coal tar, its composition can be adjusted to contain 
varying amounts of these other tar acids for processes 

which require blended acids. Koppers Phenol is available not 
only with melting points of 39°C. and 40°C., but also 

as 90% Phenol with about 10% ortho cresol, and as 82% 
Phenol with 2% to 3% meta-para cresol and the 

remainder ortho cresol. All blends of phenol and cresol 
required by industry are offered by Koppers. Samples 

gladly furnished upon request.—Koppers Company, 

Tar and Chemical Divi<ion, Pittsburgh 19, Pennsylvania. 


KOPPERS 


The Industry that serves all industry 

















Iu “The Spotlight... 


When the spotlight falls on products manufac- 
tured by “Chicago Screw”, you are looking at 
the finest there is. Outstanding producers of 
precision screw machine products for more 
than 72 years has resulted in an organization 


that is rich in experience, engineering ability 
and modern production facilities. 

Whether your problem involves plastics, 
brass or hardened and ground steel screw ma- 
chine products, our skilled technicians will 
give you what you want—when you want it! 


= THE CHICAGO SCREW oe 4 | 
1026 Se. Homan Ave. «+ Chicago 24, lil. 





“UNDER THIS GLASS PASS ONLY 


Peet Molded Parte 


Every Auburn molded part is subjected to a critica 
inspection, though not always, as here, under high magni 
fication. But where such a minute inspection means thé 
difference between continuous and interrupted assembl) 
operations in your plant you can be sure it will get that 
inspection. 

It is knowledge of where to put the emphasis tha 
makes Auburn molded service so valuable. You can be sur: 
that your requirements in molded plastics will get thi 
same individual study. Every step in the production o 
your parts, from the engineering department to the ship 
ping room, gets the attention it requires so that molded 
parts will meet your specifications. 

If you are considering the use of plastics in your pro 
ducts, consult Auburn. Our engineers can provide the facts 


on which to make your decision. 


PLASTIC PRODUCTS AND SERVICES 


Custom Molding by Compression or Transfer 


aes AUBURN BUTTON WORKS 


Extruded Viny! or Acetate Tubes and Shapes 
x* * * 'NCORPO ORATE D 


Cellulose Nitrate Rods, Sheets, Molded Parts 
x* * * 
Meld Engineering end Complete Meld Shep FOUNDED IN 1876 auBuRn,Nn.y. 


MODERN PLASTICS 
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tn Open Lolter and Invitation to 


Tool and Die Makers 
Who Have Shop Problems 


@Several years ago Kearney & Trecker began helping tool and 
die makers with their shop problems whenever they'd write in 
asking as to the best method of producing a particular tool or 
die. These requests for help included the making of plastic molds 
— forging, die casting, stamping, and drawing dies. In fact, 
they covered the whole tool and die field. 


@In many cases our Model D Rotary Head Miller would handle 
the job to perfection — in other instances, after looking at the 
blueprints, we’d recommend some other method of producing 
the tool or die that was troubling them. 


@ Because of the extreme pressure which all of us were working 
under at that time, we didn’t publicize the fact that such service was 
available. BUT ... now we have set up facilities in our Tool and 
Die Department which will enable us to give you prompt advice 
without obligation, as to the fastest, cheapest way to do the job. 


@If our Model D Rotary Head Miller is, in our judgment, the 
best bet for producing it — we'll tell you. In fact, we'll even 
make the job for you at a very nominal cost here in our own 
Tool and Die Department. What’s more, we’d welcome having 
one of your men come to the plant to watch us make it. 


@lf, on the other hand, we feel that there’s a better method of 
producing the tool or die — we'll return your blueprints with our 
recommendations. Fair enough? 


If you're interested — write Tool and Die Division, 
Kearney & Trecker Products Corp., Milwaukee 14, Wis. 


Kearney & Trecker 


Products 
CORPORATION 




























ITS LIKE GIVING YOUR ASSEMBLY 
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LINE A SHOT IN THE ARM F@R\ 
TO SWITCH TO ©, THE $C 
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WITH THE ENGINEERED RECESS 
TWAT SPEEDS UP ASSEMBLY AS 











its PHILLIP. 


Manufacturers in every industry Finally, with all this increased 
can tell you that switching to speed, you get vastly better work- 
Phillips Recessed Head Screws acts manship. Phillips Recessed Head 
like a tonic to assembly lines. Screws make driving so simple, so 

To start with, you get faster— steady that the most inexperienced 
much faster — screw driving. Com- operator soon becomes master of 
parisons made in scores of plants the trickiest fastening jobs! 
prove that Phillips Screws step up If these are the kind of results 
fastening speed as much as 50%. you'd like, but aren’t getting from 

Next, Phillips Recessed Head slotted and other type screws, you 
Screws save precious man hours. owe it to yourself and to your 
The scientifically Engineered workers to switch to Phillips — the 
Recess utilizes the worker's full screws with the Scientifically Engi- 
turning power and skill. Time and sneered Recess. They cost less to use 
muscle are not wasted on wobbly _ ... because they help you produce 
starts, slantwise drives and danger- much more. Any one of the 23 
ous driver skids— nor on correct- manufacturers below will enable 
ing sloppy work. you to preve it in your own plant. 


= PHILLIPS*<c/SCREWS 


























IDENTIFY 17! 








The extruded plastic shapes illustrated on 
this page are made from stock dies avail- 
able for immediate production. 


These shapes readily lend themselves to 
many industrial, architectural, decorative 
and functional applications . . . glass edg- 
ings, table and counter edgings, finishing 
strips, decorative moldings, card holders 
and dozens of other uses. They will serve 
to make many products more useful, dur- 
able, attractive and economical. 





In every Plastex extrusion you are assured 
of uniform high quality, close tolerances 
and correct materials, as well as a full 
range of color, Write today for samples 
and prices. 


ae 


— a 
mo 
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If stock shapes will not meet your re- 
quirements, Plastex engineers will be * a 
glad to work with you in producing spe- 


cial dies. 


THE PLASTEX CORP. e COLUMBUS, OHIO 
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Plastic assembly with P-K Self-tapping 
Screws saves tapping time... saves 
tap expense...ends breakage. 


The Crumbliss Mfg. Co., Chicago, makers of automo- 
tive high tension coils, chalks up a three-way saving 
every time a P-K Self-tapping Screw is driven on their 
assembly line. 





THREE OF THE P-K SCREWS THAT 
SPEED UP PLASTIC ASSEMBLIES 


Type “Z" Thread-Forming Screws — All pur- 
pose, form their own threads in the ma- 
terial. For fastening to cellulose acetate 
and nitrate compounds, methyl methacry- 
late resins, polystyrenes, laminated phen- 
olies, and metal. 


Type “F” Thread Cutting Screws — Expressly 
developed for use in crumbly and friable 
materials, such as phenolic and urea base 
compounds, cold mold compositions, and 
hard rubber. Also for metals, Cuts a 
thread like a tap. 


Type “U”" — For Permanent Fastenings — For 
use in most plastics and metals. Hammered 
or otherwise forced into the material, it 
forms its own thread. Cannot be removed. 








The Simpler Fastening Method 








-way Saving 








“We chose P-K Self-tap ping Screws because they save 
time (up to 50% over assembly with machine screws) , 
and eliminate problems of tap maintenance and replace- 
ment,” writes Crumbliss. “We just drill the holes and 
drive in your Type F screws which cut a thread in the 
plastic, without breakage of the thin-shell parts.” 


Ask a P-K Assembly Engineer to point out your 
opportunities for savings. He is a specialist in all types 
of plastic and metal fastenings, and will show you where 
P-K Self-tapping Screws will end trouble, speed work, 





save money. He'll call at your request — or you can mail 





assembly details for recommendations. Parker-Kalon 
Corp., 208 Varick Street, New York 14, N. Y. 


PARKER-KALON 
SELF-TAPPING SCREWS 






















fittractively ‘Finished wit tHe HELP 


OF LEA METHODS and MATERIALS 


This isn't war work, as so much in plastics and 
metals is today. But it does involve the produc- 
tion of articles needed to help maintain, so far as 
possible, our normal business contacts, one of 
which is to display available merchandise attrac- 
tively. These Shoe and Hosiery Stands, made of 
LUCITE or PLEXIGLAS by Transposter Service of 
Boston, contribute their share. 


But note how dainty and delicate they are. It takes 
real skill, the proper methods and proper materials 


to finish these stands without damaging them. 
LEA Finishing Specialists helped to devise proper 
finishing methods and are providing the materials 
as needed. 


This finishing service to Transposter is typical of 
what LEA can do and is doing for the plastic 
industry as a whole. Perhaps you have a finish- 
ing problem that is bothering you 

Why not call in a LEA special- 

ist? 


THE LEA MANUFACTURING Co. 
Waterbury 86, Conn. 


Burring, Buffing and Polishing .. . 


Manufacturers and Specialists in the 


Development of Production Methods and Compositions 








NEW MACHINERY AND EQUIPMENT 











*% A NEW MODEL OF THE “HY- 
Mac” extreme pressure intensifier—the 
hydraulic test bench model T-113—has 
been announced by Hydraulic Machinery, 
Inc., Dearborn, Mich. This model in- 
cludes special high unit pressure connec- 
tions throughout, a specially balanced 
high-pressure plunger and packless plunger 
sealing, extreme pressure inlet check valve 
for charging the high-pressure cylinder, 
multiple in-line, high-pressure connections 
for burst testing, high-pressure gage and 
pressure release connectidus and ring-type 
packing on low-pressure piston. Gages 
indicate pressures directly off the pump 
and intensifier. The dimensions of the 
fabricated steel test bench are: width, 
37 in.; height, 41'/, in.; length, 96 in. 
The over-all dimensions of the intensifier 
are 30 X 9 inches. 


*% BASED ON THE FUNDAMENTAL 
principle that free water, which condenses 
as compressed air is cooled, will be pre 
cipitated if the air is suddenly expanded, 
the Stuard automatic separator, manufac 
tured by Railway and Industrial Engi 
neering Co., Greensburg, Pa., is provided 
with an automatic vent to the atmosphere. 
This vent is said to eliminate the precipi 
tated moisture and foreign matter col 
lected by the separator, thus allowing the 
air no opportunity of reabsorbing it 
Other features of this separator are that 
1) it is combined with the eliminator in 
one casting, 2) it is entirely automatic, 
and 3) it is provided with a specially 
packed chamber designed to eliminate any 
suspended particles of foreign matter not 
easily removed in the expansion chamber 


% THE TAYLOR PROCESS TIMING 
mechanism for fulscope temperature or 
pressure controllers, produced by the Tay- 
lor Instrument Companies, Rochester, 
N. Y., and of use to batch process indus 
tries, is again on the market. The instru- 
ment is designed to be adjusted manually 
for the desired time period. Timing be 
gins when the apparatus reaches the con- 
trol point desired, and the process is auto- 
matically ended at the end of the time 
period. This mechanism may be used for 5 
interchangeable forms of control: fixed 
high sensitivity, adjustable sensitivity, 
adjustable sensitivity with automatic 
reset, adjustable sensitivity with pre-act 
ap’ adjustable sensitivity with pre-act 
‘and automatic reset. 


% A DETACHABLE-TYPE FITTING 
for flexible metal hose, with an inside 
diameter of */,; in. has been announced by 
the Seamlex Co., Inc., Long Island 
City. The unusual simplicity of the 
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Seamlex D. T. which has only three parts, 
is the key to its reliability. Because of its 
metal-to-metal seat, concentric guide and 
automatic stop, the fitting provides triple 
safety against leakage. It is especially 
recommended for all-around efficiency and 
economy at elevated temperatures. 


% FAST -ACTING SYNKRETE, A 
colorless liquid easy to apply with mop or 
brush to any clean cement floor, has been 
developed by Synthex Products Co., New 
York, N Y., to overcome the menace of 
cement dust. A single coat of Synkrete 
is said to be sufficient to allay dust, and 
2 or 3 applications enough to.assure per 
manent control. On particularly bad 
floors added treatment is recommended 


% A DIRECT-READING DILATO 
meter, Model A-134, which is said to 
record temperature-dilation changes and 
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temperature-time changes simultaneously 
during heating and cooling cycles of 
ferrous and non-ferrous metals, ceramics 
and many other materials in solid form, 
has recently been put on the market by 
The Bristol Co., Waterbury, Conn. The 
furnace, designed for temperatures to 
2500° F., can be pulled away from the 
sample for quenching or cooling without 
disturbing the record. Inside dimensions 
allow the use of any size or shape of sample 
up to 15/; in. in diameter and 5 in. in 
length. 


% A COMPACT, PORTABLE TOOL 
which can be used as either an etcher or 
demagnetizer, has been developed by Ideal 
Commutator Dresser Co., Sycamore, III 
In order to etch, small tools and parts 
need simply be placed on the work-plate 
and a switch turned to the proper heat 
Fourteen heats are provided which give a 
wide range for marking all iron, steel and 





their alloys. To demagnetize, the switch 
is turned to either No. 1 or 2 position 
Thereafter the procedure is the same as in 
the case of an ordinary demagnetizer 

The company has also announced a 
smali but powerful marking tool which 
will cut a mark permanently in any kind 
of material. Used like a pencil, it can be 
operated from any electrical outlet. The 
complete marker, 6°/s in. long, weighs 
only 19 ounces and is entirely self-con 
tained. A hardened steel point is fur 
nished for ordinary usage. For marking 
extra hard materials up to 60 Rockwell, 
scale C, a special diamond point is pro 
vided 


*% THE BELLOWS CO., AKRON, 
Ohio, is manufacturing an electrically con 
trolled air power feed which is said to mak« 
possible automatic precision tapping or 
almost any type of drill press. Speed of 
feed and retraction are understood to bs 
variable to any degree and are controlled 
independently. The feed, which may be 
set for multicycle operation, is slowed at 
the break through, thus reducing tip burn 
ing and drill breakage depth 
control allows drilling or tapping blind 
holes to close tolerances 


Precise 


*% FOR STEAM PRESSURES UP TO 
150 Ib., the Johnson Corp., Three Rivers 
Mich., manufactures an ‘Instant’ stean 
water heater. In this heater a small cop 
per pipeds centered in a large copper pipe 
forming a steam chamber between the 
outer wall of the small pipe and the inner 
wall of the surrounding pipe. Water enter 
ing the inner tube encounters a spiral baffl 
which produces turbulence and increas« 
the length of time the water is in contact 
with the heated. pipe_wall.... When the 
water enters the second passage it en 
counters another spiral baffle which agai: 
multiplies the length of travel of the water 
and the velocity along the surface of th: 
steam chamber. The heater can be used a 
a pre-heater or after heater for feed water 
It is also said to be suitable for heating oil 
and other liquids 


% WABASH APPLIANCE CORP 
Brooklyn, N. Y., announces a new 375 
watt reflector type infrared heat lamp, d 

signed to produce higher drying tempera 
tures than are possible with available 25 
wati sizes. The Birdseye RE-40 reflector 
type infrared heat lamp now can be ob 
tained in 125 
flexible temperature control 
features of the lamp are a _ heat-proof 
Superlok base, a more efficient and durabk 
ceramic heat reflector disc, an ‘‘M-fila 


, 250 and 375 watt sizes for 
Standard 


ment”’ and a built-in reflector 
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Eleventh in Aico's plastic application series. 


Plastics Insure Cord Connector 
a Perfect Collar Fit... 





The metal collar on this 
plastic Ever-Lok extension 
cord connector is molded-in, 
insuring strength and a per- 
fect fit for dependable service in industrial power systems. 

Proper design, correct choice of material and 
precision molding are the factors on which that per 
fect fit depends. 

Manufacturers supplying all branches of industry turn 
to Aico— and Aico’s 29 years of molding experience — for 
the solutions to plastic problems which assure economical 
production and reliable functional performance. 
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BOOKS AND BOOKLETS 


Write directly to the publishers for these booklets. Unless otherwise specified, they will be mailed without charge to ex- 


Handbook on Designing for 
Quantity Production 


Edited by Herbert Chase 


McGraw-Hill Book Co., Inc., 
New York, 1944 


Price $5.00 


This book is divided into parts, the 
first a symposium of design, and the 
second a comparative discussion of Part I. 
Part I includes chapters on design hints 
for castings (die and sand), screw-machine 
products, stampings, forgings, hot and 
cold headed parts and plastic moldings, 
each written by a specialist in his field. 

In Part II, Mr. Chase takes examples of 
different types of design and compares 
them with respect to quantity, quality 
and cost. Photographs, diagrams and 
tabular matter supplement the text. 

Although certain sections of the sym- 
posium, especially the chapter on plastic 
moldings, could be brought more abreast 
of the times, the general outline and plan 
of the book is excellent. 


517 pages 


F. B.S. 


A Laboratory Manual of Plastics 
and Synthetic Resins 


by G. F. D’Alelio 


John Wiley and Sons, Inc., 
1943 New York, 


Price $2.00 134 pages 


This manual was prepared in response 
to mumerous requests from college and 
university staffs for sources of information 
which might be used as part of a labora- 
tory course in plastics. It is not a book 
of instructions on manufacturing pro- 
cedures but rather a set of experiments 
designed to demonstrate certain chemical 
principles. Primarily it is aimed for col- 
lege students who have had organic chem- 
istry. Almost all the well-known resins 
and plastics which can be prepared readily, 
even in a small laboratory, have been in- 
cluded. The manual is divided into an 
experimental section containing 88 experi- 
ments, a section on test-methods and a list 
of industrial sources of supplies suitable 
for use in the outlined experiments. 


*% A COMPILATION OF THE AD- 
vantages of nitrocellulose has been made 
by Hercules Powder Co., Inc., Wilming- 
ton, Del., in a new 4-page pamphlet. The 
characteristics, technical data and uses of 
this plastic material are listed in convenient 
chart form for easy reference. 
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ecutives who request them on business stationery. Other books will be sent post-paid at the publishers’ advertised prices 


*% NORELCO SEARCHRAY 150, RE- 
cently announced by North American 
Philips Co., Inc., New York City, is a 
complete, self-contained industrial X-ray 
unit which provides a quick, accurate 
means for non-destructive examination of 
specimens for internal flaws, cracks or 
foreign matter. A new 4-page illustrated 
folder describes the operation of the unit 
and lists its advantages and applications. 
Photographs illustrate its use in X-ray ex- 
amination of aluminum, steel, copper, hard 
rubber parts, plastics and other materials 


* “HOW TO MEASURE IN MICRO 
Inches” is a 20-page booklet which Con- 
tinental Machines, Inc., Minneapolis, 
Minn., has compiled for both the novice 
and the expert. Dealing with the funda- 
mentals of precision measurements and 
their applications to daily production con- 
trol, this brochure should be of value to 
inspectors, machinists and plant engineers. 
Photographs, charts and drawings illus- 
trate the instruments, and show the rela- 
tionship of various dimensions as they are 
affected by the temperature of materials 
being measured. In a second leaflet by 
the same company—called “Jewels of the 
Industry’’—instructive slides on the care 
and use of their precision instruments are 
illustrated and an invitation is extended 
for their presentation before any interested 
group. 


*% PHOTOSWITCH DENSITOMETER 
Series D90—the recently introduced photo 
electric control for measuring the optical 
density of liquids, gases, films, filters, plas- 
tics and similar transparent materials is 
described in a new 4-page bulletin released 
by Photoswitch, Inc., Cambridge, Mass 
Two beams of light from a single source are 
alternately impressed upon the phototube 
at a high rate of speed. The material to be 
measured is placed in one of these beams 
so that the phototube alternately looks, 
first at the light source directly and then 
through the intervening material. The 
ratio of the 2 sets of impulses thus gen 

erated represents the light transmission of 
the material. This system was developed 
for the control of industrial processes and 
to maintain uniform density of materials 
in quantity production 


*% THROUGH THE USE OF MANY 
schematic photodiagrams, the new Leeds 
and Northrup catalog on Type P com- 
bustion control endeavors to show the 
effects of this system on the efficient 














operation of an industrial power plant 
The booklet which is published by Leeds & 
Northrup Co., Philadelphia, Pa., feature: 
the regulation of fuel-feed and draft by 
simple electrical balance, and the push 
button regulation of affy of the variou 
drive units. It also explains how the 
whole unit can be serviced without inter 
ruption of operation. 


*% STYLE “S” SURE-GRIP MASTER 
collets and pads are discussed in a pam 
phlet recently issued by Hardinge Broth 
ers, Inc., Elmira, N. Y. The solid per 
formance achieved through the use of 
these collets is attributed to the fact that 
the head angle of the master collet and 
the gripping surfaces of the pads are the 
same as solid collets. There are no holes 
in the head angle nor tapped hobs in the 
pads. In addition, an independent lock 
anchors each pad section in place. 


*% A NEW CATALCG, “EXTRUDED 
Plastic Tubing,’’ issued by Irvington 
Varnish & Insulator Co., Irvington, N. J., 
describes such company products as 
Irv-O-Lite types XTE-30 and XTE-130 
Iviflex extruded tubing, Transflex trans 
parent plastic tubing, Hyflex plastic tub- 
ing and Irvington plastic marker insu 
lators. Product sheets describing the 
characteristics and application of these 
items supplement the text 


* “TOOLITE—A THERMOSETTING 
Phenolic Plastic for Casting Tools, Dies 
and Fixtures,” is the name of a 4-page 
folder describing a new material manufac 
tured by Adhere, Inc., Los Angeles, Cal 
High-impact strength, greater uniformity 
and more durability are features claimed 
for this new ready-compounded plastic 
In this folder a table lists the physical 
properties and characteristics of Toolite 
III; procedures of ‘‘Toolite’’ are explained 
and the simple steps in producing tools, 
dies and fixtures with the material are 
clearly illustrated 


% FOUR 8-PAGE PAMPHLETS DE 
scribing the Alemite lubrometer centralized 
lubrication system, progressive lubricating 
system, dual progressive system and dual 
manifold system of lubrication have just 
been released by Alemite Div., Stewart- 
Warner Corp., Chicago, Ill. The machines 
employed in the operation of each system 
are pictured and discussed in detail, and 
installation and operational instructions 
are given. 
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— As America's mighty bombers rise slowly, surely 
rush . er : 
-— into the sky on their missions of destruction, every 
th: part of their elevating mechanisms must function 
hte perfectly, without possibility of failure. 
Typical of precision parts in the B-17's flying gear 
is this elevator tab control wheel, cast on the 
12-ounce Lester by the Plastic Too! and Die Corp 
TER of Los Angeles. Made of Tenite Il in H2 flow, it 
pam combines light weight with structural strength; 
roth note thin-walled, ribbed main section and metol 
tnd insert at hub. It is 10 inches in diameter, weighs 
~Sa 10 ounces, and is molded on a 45-second cycle 
that 
and This is not an easy casting to make. To quote the 
the manufacturer: “The area is large and it requires 
holes considerable pressure, such as is generated by 
1 the the Lester, in order to fill the extreme edges; 
lock including the serrations.” 
Do you have full information on the various 
models of the Lester line? If not, write today! 
DED 
igton FREE DATA 
N. J., You can now inject all plastic materials, 
5 as thermoplastic and thermosetting, on 
130. one machine. Write for full information 
rans 
tub- ° 
hes These are LESTER Exclusives ! 
the @) VERTICAL HEATING CYLINDER with hollow 
these injection plunger delivers more material at higher 
pressure per energy input. 
2) EXTRA INTERCHANGEABLE HEATING 
ING CYLINDERS greatly expand operating range 
Dies 


e POSITIVE DIE LOCKING virtually eliminates flash 








a €} CENTRAL DIE ADJUSTMENT assures constant 
Cal and obsolute parallelism of die plates under 
‘mity all conditions. 
imed © MASSIVE “CHROME-MOLY” STEEL BEAM FRAME 
astic give 3 to 5 times strength and rigidity afforded by 
vsical conventional bar construction 
polite © comPLeTE size RANGE—4, 6, & 12, 16 and 
ined 22-ounce models. 
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WASHINGTON ROUND-UP 


R. L. VAN BOSKIRK, Washington Editor 














Decorative laminate 


There are many indications to support a 
belief that some of the restrictions on dec- 
orative laminate may soon be lifted. Two 
of the most obvious reasons are: 1) arma- 
ment demands show signs of lessening 
and 2) materials are in better supply. But 
this good news should be taken cautiously. 
Limitations will be lifted slowly and care- 
fully because: 1) there is not enough ma- 
terial to permit wide open distribution 
for any and all uses of decorative lami- 
nate, and 2) there are neither enough facil- 
ities nor sufficient manpower to meet the 
potential demand and at the same time 
keep war production at satisfactory levels 

The machinery for permitting this 
gradual rebirth of decorative laminate is 
already in existence. Since M-246 (phe- 
nolics) and M-331 (urea and melamine) al- 
locate resins against a description of end 
use, it only remains for the laminator and 
his customers to describe accurately and 
carefully the decorative use in question. 

Policing of this and similar situations in 
the future can best be done by the indus- 
try itself. WPB will take a reasonable 
and fair attitude as long as this is done 
On the other hand, WPB will take proper 
steps to eliminate abuses if it is found 
that wholesale ‘‘chiseling’” crops out 
through lack of se!f-policing, accuracy and 
honesty of end use description. 

Up to now the term “decorative lami 
nate’’ has been used to describe almost 
any laminated surfacing material. There 
is a wide range of essentiality which ex- 
tends, for example, all the way from an 
X-ray table top (for which no other mate- 
rial is technically satisfactory) on down to 
a dinette set for war housing. In between 
there are such things as table tops for 
radio operators in airplanes, mess tables 
on shipboard, industrial cafeteria table 
tops and civilian restaurant tables. 

It must be remembered that the decora 
tive laminate is not a war baby. Long 
before Pearl Harbor it had received wide 
acceptance as a superior material for such 
things as bar paneling, public building 
and movie theatre wall finishing, and 
many other purposes aside from the well- 
known table top uses. Laminated kick 
plates and push plates on store doors were 
well on the way to becoming standard ap- 
plications before Pearl Harbor and the ma- 
terial has been listed in builders’ catalogs 
for many years. Its characteristic dura- 
bility and permanently fine appearance 
have made this material extremely popu- 
lar in applications where abuse was the 
rule rather than the exception. 

Therefore, if restrictive bars were sud- 
denly loosened, the pent-up demand could 


swamp the industry ay raw materials 
suppliers. However, by gradually per 
mitting certain types of end uses not now 
allowed, WPB officials believe it may be 
possible to sponsor a gradual return to the 
manufacture of increasing quantities of 
out-and-out civilian products. They will 
keep a close watch on each end use, and 
will have to determine the relative essen- 
tiality of such things as paneling, restau 
rant tables, and like items. 

So far there has been little or no com- 
plaint about those men in WPB who have 
handled the various branches of the plas 
tics industry and its sources of supply 
However, the exodus from the Army or de- 
fense industries back to private industry 
is well under way. It would be wise on 
the part of the industry to keep an eye on 
the replacements. At least a portion of 
the newcomers should be from the plastics 
industry so that their counsel and advice 
may be at hand during this extremely 
critical transition period. 


Quarterly allocations for !aminates 


The quarterly allocations for laminat 
ing and specialty resins permitted by the 
May 9th amendment to M-246 (phenolic 
resins) has not worked out as happily as 
anticipated. Both industry men and 
WPB were in favor of giving it a trial 
since there seemed to be the possibility 
of a reduction in paperwork and red tape 
WPB officers are frank to admit that it 
hasn't worked out that way—the result 
has been even more paperwork. The 
laminating industry has always worked on 
a month-to-month basis, and the attempt 
to convert it to a quarterly basis has con 
vineed nearly every one that there were 
natural, economic reasons which more or 
less dictated the month-to-month system 

Laminators and users of specialty 
resins should note that the order provid 
ing quarterly allocation is optional not 
mandatory as many seemed to believe 
If operations on a quarterly basis cause 
trouble, WPB will have no objection to 
a change back to the monthly basis. 


Soldiers over 30 may be returned to industry 


A procedure whereby certain soldiers 
could be released on a furlough basis for 
availability in industry was established 
matty months ago. It may be wise for 
employers to review that possibility. It 
should be obvious that the best chances 
for obtaining releases of men now in the 
Army apply to men over 30 who have not 
attained key positions in their particular 
military unit. It is not likely that the 
Army will release younger men or those 


who have become most important cogs in 
the Army machine. 

It must be proved that the man re 
quested had been a key man in his pri 
vate occupation, that there is a shortage of 
technicians in his category, and that it has 
been impossible to secure a replacement 
Each request must contain the requested 
man’s full name, age and date of birth 
home address; number and address of 
his Selective Service Board; date of in 
duction or enlistment; Army serial num 
ber; description of job in detail; previous 
work experience; length of time with em 
ployer; salary at time of induction; and 
a statement in justification of classifica 
tion of soldier as a key employee. Ap 
peals should be made only in case of dire 
necessity and addressed to Office of the 
Adjutant General of the U. S. Army 
Washington, D. C. 

If the present location of the soldier ca: 
be given it will materially shorten the tim: 
required to locate him. Further details 
for procedure may be obtained by writing 
to the Chemicals Bureau, Temporary 
Building S, Washington, D. C 

This process may be of especial value t 
the chemicals industry because it en 
ployed numerous expert technicians under 
4) when the draft was initiated, and a fair 
number might now be released 


Notes on manpower 


Practically all physically fit men unde: 
2t) are now either in the Armed Forces or 
soon will be. Very few-were deferred in the 
plastics industry. Some remain in the 
related chemicals industry because the 
last 10 years’ expansion has been s 
great that thousands of young chemists 
just out of college were hired. Many ol 
these had become invaluable research an 
technical men on new products nov 
sorely needed by the Armed Forces 
few in this category were deferred becaus« 
their loss to industry would have been a 
even greater loss to the war effort 

For men 26 through 29 the situation | 
not yet clear. Some districts claim the) 
are already being processed but no date fo 
induction has been set. There is goo 
reason to believe that men over 26 wh 
have been deferred once on occupationa 
grounds may continue to be deferred in the 
future. It may be wise for proprietors t 
review the present status of their men iv 
the 26 to 29 group and make sure tha! 
local boards have up-to-date informatio 
Every six months of service adds to thei: 
experience and responsibilities. 

For those over 30, the only qualifica 
tion for deferment seems to be that they 


are working in an essential industry 
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~ II. Retained Flexibility 
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NEWS OF THE INDUSTRY 


LOUIS MANSFIELD ROSSI 


*% LOUIS MANSFIELD ROSSI, VICE 
president of Bakelite Corp., died on May 
25, following a sudden illness. 


* E. I. DU PONT DE NEMOURS & 
Co., Inc., has announced a price reduction 
of 50¢ per pound for nylon molding pow 
der. When the material was first placed 
on sale in June 1942, the price was $2.10 
per pound. The price of ‘“Lucite’’ 
methyl methacrylate resin in clear trans 
parent sheets has also been lowered 
The reductions range from 4.5 percent for 
the thinnest type of sheeting to 10.8 per 
cent for thicker sheets. A substantial low 
ering of all prices for formaldehyde in bulk 
and package quantities has become effec 
tive in the Electrochemicals Dept. of the 
company. On tank car lots, the reduc 
tion amounts to 10 percent or 40 cents 
per 100 pounds. On packaged formalde 
hyde the change amounts to 25 cents per 
100 pounds. 


*% DR. JOSEPH G. DAVIDSON WAS 
recently elected president of Carbide 
and Carbon Chemicals Corp. and of Car 
bide and Carbon Chemicals Ltd., aud 
the following men have been chosen as 
vice-presidents: L. J. Bowditch, W. S 
Brackett, H. S. Bunn, G. T. Felbeck, R 
N. Graham, G. B. Landes, H. B. McClure 
and W. F. Reich, Jr. 

Dr. George O. Curme, vice-president 
and director of research of the corpora 
tion was presented with the 1944 Willard 
Gibbs Medal by the Chicago section of 
the American Chemical Society, for his 
accomplishments in pure and applied 
chemistry. 


*% THE TRADE NAME “ALLYMER” 
has been selected by Pittsburgh Plate 
Glass Co., Columbia Chemical Div., 
Barberton, Ohio, for the complete line of 
ally! resin monomers formerly known a- 
Columbia Resins, C. R. 39, ete. Identi 
fying numbers such as 39 and 149 will be 
retained to designate types. 


% WITH THE ACQUISITION OF 
the Reynolds Molded Plastics Div. of 
Reynolds Spring Co., Continental Can 
Co., Inc., New York City has formed a 
plastics division under the management of 
O. G. Jakob. Headquarters will be lo- 
cated in New York City. It will comprise 
a Laminated Plastics Dept. handling 
Marco-Board and a Reynolds Molded 
Plastics Dept. handling the various prod 
ucts of the new factory 


*% THE LARGE CHEMICAL PLANT 
of Catalin Corp. at Matawan, N. J., has 
been purchased by Orbis Products Co., 
New York City, to provide for its expand 
ing business. 


*% A GENERAL REDUCTION OF 10 
percent in the price of Plexiglas has been 
made by Rohm & Haas Co. The new 
schedule shows representative prices of 
75¢ per sq. ft. for '/1¢ in. material and 97¢ 
for '/s in. material 


% HARVEY G. GREER HAS BEEN 
appointed to the technical-service staff of 
Witco Chemical Co., Akron, Ohio, to 
handle a growing line of products for the 
rubber and synthetic rubber industries 
Mr. Greer was formerly with the Rubber 
Reserve Corp. 


*% THE PRICE OF GEON POLY 
vinyl resins, manufactured by B. F. Good 
rich Co., Akron, Ohio, has been reduced 
from 4 to 5 percent on carload lots of 30, 
000 Ib. or more. Geon 101 and 102, pre 
viously sold at 42 cents per Ib., has 
dropped to 40 cents, and Geon 202 and 
203, sold in lots of 30,000 Ib. or more has 
also been reduced 2 cents per pound 


*% ACCORDING TO A RECENT AN 
nouncement, James Anderson will be in 
charge of the Plastics Engineering Div., 
Dow Chemical Co., Midland, Mich. 
Mr. Anderson will have authority over all 
advertising, publicity and other plastics 
promotion activities 


* JAMES W. McLAUGHLIN, PRESI 
dent, Bakelite Corp., has announced the 
election of the following vice-presidents at 
a recent meeting of the Board of Direc 
tors: C. W. Blount, Gordon Brown, H 
S. Bunn and R. B. Lowe 


% SAM KLEIN HAS BEEN NAMED 
Western sales manager of Calco Chemical 
Div., American Cyanamid Co., Bound 


Brook, N. J. Mr. Klein’s office is located 


in Chicago 


* A NEW YORK OFFICE HAS BEEN 
opened by the Thermex Div., Girdler 
Corp., of Louisville, Ky., at 150 Broad- 
way. The office will be under the direc- 
tion of Hugh Cameron. 


*% LEE T. BORDNER, FORMER 
sales manager of Eclipse Moulded Prod 
ucts Co, has resigned to accept a position 
as executive vice-president of Electro 
forming Co., Hartland, Wis. 


*% FRED H. HAGGERSON HAS BEEN 
elected president of Union Carbide and 
Carbon Corp. He succeeds Benjamin 
O’Shea, who has held the post of president 
since 1941 and now becomes chairman of 
the Board 


*% CHARLES F McKENNA, JR., 
will succeed Roger Coleman as manager of 
the Special Products Sales Div., General 
Aniline & Film Corp., New York City 
Mr. McKenna will handle the carbonyl 
iron powders, and ‘‘Polectron”’ products 


*% EDWARD ROSE, FORMERLY OF 
Plastic Engineering Co., is now associ 
at-d with Wright Plastics, In Bronx, 
N. ¥. 

% THE PLANT AND OFFICES OF 
Penn-Plastics Corp. have been moved to 
924 Cherry St., Philadelphia, Pa 


*% ARTHUR J. MILLER HAS BEEN 
elected president of Chicago Wheel & 
Manufacturing Co., Chicago, IIl., pro 
ducers of mounted grinding 
wheels and allied abrasive products, re 
placing his father, the late Henry E 
Miller, founder of the company 


wheels, 


*% HAROLD BRAYMAN HAS BEEN 
appointed director of Public Relations 
Dept., E. I. du Pont de Nemours and Co., 
Inc., to succeed Theodore G. Joslin, who 
died on April 12. 

% IN ANNOUNCING THE FORMA 
tion of Resin Industries, Santa Barbara, 
Cal., Grant C. Ehrlich, president, stated 
that the new company was designed to 
serve the West Coast in the production of 
synthetic elastomers, including vinyl] resin, 
ethyl cellulose and similar compounds 


% THE OFFICES AND PLANT OF 
Whiteford Plastics Co., Inc., 
moved from 439 Lafayette St. to 311 West 
66th St., New York 235, N. Y. 


has been 


% GEORGE K. SCRIBNER, PRESI 
dent of the Society of the Plastics Indus- 
try, has announced the organization's 
plans for an industry-supported national 
plastics exhibit after the war. The proj 
ect is a recommendation of the Society's 
Postwar Planning Committee and will in 
clude a complete display of the new ma 
terials which have been developed during 
the war and many plastics applications 
which are products of the war effort. 
Machinery manufacturers will demon 
strate new equipment which will include 
many innovations. (Please turn to page 158) 
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COLUMBIA PROTEKTOSITE CoO., ia) CARLSTADT, 








*% BARNES & REINECKE, INDUS. 
trial designers and engineers, Chicago, 
lil, announce the appointment of Ear! 
L. Hadley as general manager. Mr 
Hadley was formerly with Associated En- 
gineers, Inc. 


% HERMAN R. THIES WILL HEAD 
the newly created Plastics and Chemical 
Sales Div. of Goodyear Tire and Rubber 
Co., Akron, Ohio. Robert D. Vickers will 
be assistant manager of the department. 

The company has also established a new 
Synthetic Sales Division under the leader- 
ship of C. P. Joslyn. Aiding him in plan 
ning for the postwar sales of synthetic 
rubber products are H. R. Thies, A. F. 
Landefeld, O. C. Pahline, H. D. Herbert 

R. D. Vickers has been appointed head 
of plastics and chemicals sales for the 
company in the eastern region of. the 
United States. His headquarters will be in 
New York 


% THE PLANT OF TECKNA PLAS.- 
tics Co. has been moved from 788 Union 
St., Brooklyn, N. Y., to Northern Blvd. & 
223rd St., Bayside, N. Y. 


% WITH THE FORMATION OF A 
Plastics Division known as Wayne Plastic 
Products, the Wayne Oil Burner Co., Fort 
Wayne, Ind., has expanded its activities 
into a new field. New 100-ton compres- 
sion equipment has been installed in the 
plant which has all the facilities needed 
for designing, mold making, chrome plating 
and molding located under one roof. At 
present, Wayne Plastic Products is doing 
only custom molding for manufacturers 
using plastic parts in war equipment, but 
postwar plans include production of many 
standard domestic and industrial items 


*% THIS PLASTICS AGE EXHIBIT, 
arranged by MopERN PLASTICS magazine, 
has completed a 20-day showing at the 
Oklahoma City Chamber of Commerce. 
The exhibit formed part of the Farm 
Chemurgic Clinic held in Oklahoma City, 
Okla., on May 18, 19 and 20, for the pur- 
pose of developing practical postwar plans 
for the improvement of the midwest area, 
increasing industrial utilization of the 
application of chemistry to agriculture 
and minerals, and distributing informa- 
tion about new processes, methods and 
new products. 


Sorry! 

% DUE TO A TYPOGRAPHICAL ER- 
ror, the wall section of the kick-out panel, 
described on page 123 of the May issue, 
was stated to be '/,) in. instead of °/ inch 


*% IN THE ARTICLE, “EFFECT OF 
Environmental Conditions on Mechani- 
cal Properties of Organic Plastics—Part 
I,” which appeared in the June issue, 
the formula for modulus of elasticity that 
appeared in Fig. 1, page 121, was inverted. 
It should have read: 

Ao/Ae FE (Modulus of Elasticity) 
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% UNDER THE JOINT AUSPICES OF 
The Canadian Section, Society of the 
Plastics Industry, and the Toronto Paint 
and Varnish Production Club, a complete 
technical session of the Canadian Chemical 
Conference was given over to plastics on 
June 6, 1944. A. E. Byrne, Canadian 
General Electric Co., Ltd., acted as chair- 
man. Brief digests of some of the speeches 
presented at this session appear in the 
following paragraphs. 

Under the title “‘A Parable in Plastics,” 
Willard H. Dow, president of Dow Chem- 
ical Co., considered problems involved in 
the future development of polymer 
thermoplastics. The speaker emphasized 
the importance of maintaining monomer 
purity and the necessity for obtaining a 
polymer of uniform and _ controllable 
molecular weight distribution if manufac 
turers are to achieve increased production 
and lowered costs. He also pointed out 
that if postwar markets are to be extended, 
polymer manufacturers must seek means of 
reducing fabrication costs. In considering 
future developments in fabrication, Dr 
Dow suggested the possibility of adapting 
some phases of thermoplastic blowing tech 
nique to injection molding. 

In a talk on “New Materials for To 
morrow’s World,”’ L. F. Livingston, man- 
ager of the Extension Div. of E. I. du Pont 
de Nemours and Co., Inc., highlighted 
plastics contributions to the Allied front 
and foreshadowed some of their peacetime 
Particular attention was 
adaptable for 


applications 
given to Polythene, 
items ranging from collapsible tube con 
tainers to cable and wire insulation, ad 
hesives and waterproof coatings; nylon 
molding powder, used for switchette 
housings and spools for winding the wire 
coils activating aircraft instruments; and 
the rayon tow now replacing long-line flax 
in war equipment. Other chemical de 
velopments include special military. paints, 
fine-grain industrial X-ray film, and saho 
teur-proof “‘acoustic fence’’ for warplant 
protection. A technique for electrolytic 
tinning which uses less power and tin and 
is twice as fast as many older methods 
was also discussed. 

A comprehensive treatment of the his- 
torical background, chemical structure, 
properties and uses of ‘Acrylic Resins for 
Plastics and Coatings’’ was offered by D. 
A. Rothrock of the Plastics Div., Rohm 
and Haas Co. Data were presented on the 
physical properties of typical acrylic 


_ monomers, and it was pointed out that a 


promising use of the acrylic resins is 
linked with the solubility of the higher 
members of the series in petroleum oils. 
Acrylonitrile offers many possibilities as 
an intermediate in synthetics. Wartime 


uses are yielding data on the properties of 
acrylics under varying conditions which 
will aid in selecting the postwar fields they 
may serve to best advantage. 

Speaking on ‘“‘The Behavior of Polymers 
and Copolymers,’’ R. F. Boyer, Plastics 
Development Div., Dow Chemical Co., 
reviewed the effects of molecular weight, 
chemical composition and temperature on 
such properties as softening point, impact 
strength and cold flow. After stressing the 
general convenience of thermal expansion 
measurements for characterizing the tem 
perature behavior of thermoplastics, he 
applied these ideas to the styrene-butadiene 
and vinylidene-chloride-vinyl chloride sys-_ 
tems. Data were presented to show how 
the softening point, tensile strength, solu- 
bility and electrical properties will vary 
with the proportion of each ingredient in 
the copolymer. 

“Polythene”’ was the subject of a talk 
by Frank C. Rice of the Plastics Div., 
Canadian Industries Ltd. Although, as 
the speaker stated, much of his informa- 
tion is now available in published form, 
several worthwhile points were brought out 
with regard to the fabrication of the ma 
terial and its possible uses. Among future 
applications Mr. Rice listed the develop 
ment of a collapsible tube, heavy-walled 
containers for the transportation of corro 
sive liquidsand solvent solutions or aqueous 
emulsions for use in the paper and fabric 
coating fields. It was predicted that Poly 
thene tubing should have particular value 
where low temperatures preclude use of 
other types, as in airplane fuel lines 

E. F. Fiedler, of the Plastics Divi 
sions of the General Electric Co., spoke on 
“Liquid Phenolic Resins and their Ap 
plications.”” After describing the de 
velopment and composition of | these 
resins, he enumerated the principal fields 
in which they are finding application 
as glues for plywood, particularly in air 
craft construction; in the production of 
impreg and compreg; as insulators. for 
transformers and armatures; as protec 
tive coatings for chemical equipment. A 
special type of cast resin is used to form 
vessels, pipes, condensers, etc., for chemical 
processing of highly corrosive materials 
An expanding application for cast phenolic 
resins is their adaptation for tooling dies 
Here the most serious difficulty is the 
slight change in dimensions on aging, 
but Mr. Fiedler prophesied that work now 
in progress with asbestos fillers would 
probably correct this disadvantage. He 
stressed the point that phenolics still re- 
main the work horses of the plastics indus- 
try and will continue to find new, large 
volumes uses because of their fine proper 
ties and low cost. 
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Stiffness and brittleness 


(Continued ,rom page 124) addition to resin VYNS 
has translated the log stiffness-temperature curve approxi 
mately —60 degrees C. 

Figure 14 shows stiffness at 25° C. as a function of diocty! 
phthalate concentration in resin VYNW. It will be noted 
that this curve also has the characteristic inverted “S” 
shape. Thus. the stiffness-temperature function for a given 
plasticizer concentration is similar to the stiffness-plasticizer 
concentration curve at a given temperature. 

Attention is called to the fact that the inverted ‘'S'’-shaped 
stiffness characteristic is similar to the familiar probability 
integral. This might be taken to mean that the probability 
function defines the extent to which a new degree of freedom 
is activated as the temperature is increased throughout the 
region herein studied. The integrated form up to any tem- 
perature thus would define the total activation up to that 
temperature. According to this picture, this degree of free- 
dom has not been assumed in the rigid form, whereas it has 
been completely energized in the nonrigid or elastomeriostate. 
An increase in the energy of thermal agitation contributes to a 
stiffness reduction at any temperature, but at a much lower 
rate than that obtained over the temperature region in which 
a new degree of freedom is being activated. Therefore, it 
appears that the plasticizers of Figs. 9, 10 and 11 have widely 


15—-Effect of plasticizer concentration on brittle tempera- 
ture for tricresyl phosphate, dioctyl phthalate and tri- 
octy! phosphate in vinyl chloride-acetate resin VYNW 
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different effects on the temperature rate and locale at which 
this degree of freedom is assumed. 

The effect of plasticizer concentration on brittle temperature 
is summarized in Fig. 15 for tricresyl phosphate, diocty] 
phthalate and triocty! phosphate in vinyl chloride-acetate 
resin VYNW. This illustrates the marked dependence of 
this property on both type and amount of plasticizer 


Conclusions 


The stiffness and brittleness characteristics of elastomers 
obtained by the procedures described herein, are extremely 
useful in studying the low temperature behavior of these 
materials. The information is an aid to compound design 
and evaluation. 
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Environmental conditions 


(Continued from page 130) 24, 29, 32, 33, 34, 44, 46 
48, 53, 59, 60, 65, 81, 87, 88, 89, 91, 93, 109, 110, 113, 117, 
120, 121, 125, 133, 136,.141, 142, 144, 148). Much additional 
data on long-time properties are expected to be published in 
the next few years. Figure 40 shows typical creep curves for 
a fabric-fil ed phenolic at several stress levels (136). Figure 
41 shows the total creep in 1000 hr. at various stress levels for 
several molded phenolics (136). Figure 42 shows stress-time 
to rupture data for several plastics (45, 53) 

If relatively small loads are alternately applied to a speci 
men and then removed, and the process is repeated for thou- 
sands or even millions of cycles, failure will occur at stresses 
far below those which are required to produce failure in 
short-time laboratory tests. Such cyclic “‘fatigue’’ tests are 
especially important for the evaluation of materials which 
are to be used in the construction of machinery, since cyclic 
stress conditions are especially prevalent in such apparatus. 
Materials for use in aircraft, especially, must have good 
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? SAVES COST OF METAL DIES 


Compound curvatures and fairly sharp bends without 
any inside radius are produced in PANELYTE #906 
parts by inexpensive forming dies of Kirksite, cast 
phenolic, laminated phenolic or hardwood. 


2 SIMPLIFIES AND SPEEDS 
PROCESSING PANELYTE 


#906 can be stamped, bent or drawn in process similar 
to—but much simpler than metal stamping. No need for 
hot molds. Material is merely heated to temperatures 
higher than those used in manufacture, molded, and 
left for very short period in mold for partial cooling. 






















If you manufacture or use laminated 
phenolic parts of complex design, Grade 


3 ELIMINATES NEED FOR HEAVY 906 PANELYTE may save you time — 


EQUIPMENT OR HIGH PRESSURES and money. This fully cured thermo- 

es setting sheet plastic opens entirely new 

The fast and economical forming of PANELYTE #906 fields in plastic fabrication. Write for 
is accomplished with small air cylinders — and, in some 


Engineering Bulleti 
cases, hand presses can be efficiently used. sll piling ulletins on Grade 906... 
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fatigue strength; vibrations are common im aircraft, and 
fatigue failures in such structures are apt to prove especially 
disastrous. Fatigue data on plastic materials are scarce, 
but very good work is being done in this field and several re- 
cent publications contain considerable valuable information 
(4, 5, 16, 17, 18, 39, 40, 43, 44, 46, 47, 48, 53, 54, 72, 85, 106, 
114, 117, 127, 132, 139, 140, 141, 142, 148, 149). 

Typical fatigue curves fer cyclic bending are shown in 
Fig. 43 (43, 46, 106, 141). A relation between cyclic bending 
and repeated impact has been demonstrated (47). War 
requirements, our tremendous aircraft production program 
and increasing interest in the use of plastics for functional 
parts of machinery and equipment, have greatly stimulated 
interest in fatigue properties, and a great deal of information 
on the strong plastics will be made available over the next 
2 or 3 years. 


Comparison with other materials 


Organic plastics embrace such a wide variety of chemical 
and physical structures that generalizations are difficult. 
{n general, however, the mechanical behavior of metals, 
wood, cellulosic materials, glasses, etc., finds a counterpart 
in some plastic or another. No organic plastic yet available 
will withstand as high temperatures as will metals because 
of chemical decomposition, but the new organic silicon poly- 
mers are a step nearer to equality in this respect. As pre- 
viously discussed, plastics are affected by environmental 
corditions in ways which resemble, qualitatively, the ways 
in which other materials are affected although quantitative 
relations vary greatly and depend upon the nature of both 
plastic and environment. 


What of the future? 


Data on material properties greatly facilitate engineering 
design, but a successful machine or structure can never be 
developed by purely mental processes. Actual trial of a full- 
scale model is the final test of the designer's skill, and it al- 
ways will be. It is a rare case indeed for such a model to 
function perfectly the first time; minor design changes are 
almost always necessary. Good design, however, should 
prevent complete failure of a part and should minimize the 
necessity for major alterations. 

Good design, from this point of view, will depend upon good 
information on material properties and upon sound experience 


43—-Bending fatigue data for several! plastics 
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STRESS CYCLES TO PRODUCE FAILURE 


m the application of this information. Plastics manu- 
facturers, materials engineers and design engineers are all 
acutely aware of the need for good data on properties, and a 
start has been made toward the collection of such informa- 
tion. This work will continue and the next few years will see 
a tremendous increase in the amount and quality of data avail- 
able. The range of physical and environmental conditions 
over which such data are obtained will also be broadened. 

Since geometrical factors, methods of fabrication and simi- 
lar variables greatly influence the behavior of a component, 
it will not always be possible to translate material properties 
data into data on the performance of the finished component. 
Properties data involve standard specimens prepared in a 
standard way. A finished component involves all of the in- 
tangibles contained in the expressions ‘‘engineering experi- 
ence”’ and “engineering judgment.’’ Accurate properties 
data will prove useful tools in the hands of the experienced 
designer but can never be handled mechanically by a robot. 
Plastics will serve as fundamental engineering materials and 
in the hands of the skilled engineer will prove increasingly 
useful in the mechanisms of our progressing technology 





Better brush work 


(Continued from page 85) is also molded of phenolic 
rather than made of metal. Hardened ink pigment often 
eements the ferril to the threading of the brush head. In 
the old brush, when the metal ferril was cemented to the 
threading, even a vise would not pry it loose, and in servicing 
a brush the company frequently had to supply a new head. 
If the plastic ferril sticks in the threading, however, it can 
be broken out with a screw driver or a similar instrument 
and a new ferril supplied at small cost. 

Still another advantage of the new brush is that the phe- 
nolic ferril is molded with a tiny anchor on either side to pre- 
vent the bristles from turning around in the ferril. Without 
such anchors, which were difficult to put on the ferrils made 
of steel or threaded brass tubing, the bristles may turn com 
pletely around when an attempt is made to unscrew a ferril 
that is stuck. This caused many returns on brush tips 

Dried ink pigment acting as a cement caused a great deal 
of trouble in the old brush, but the only possibility of jam 
ming in the plastic brush is in the small ink chamber in the 
head of the brush. If pigment does stick here, it is easily 
cleaned out since the chamber is completely open, while 
in the old brush the chamber was closed, and difficult of 
access. Further, the push button of the old brush opened 
into this chamber, and ink in the chamber often cemented and 
sealed the valve, with the result that the whole brush had 
then to be disassembled to clean it out. 

Although the new brush has an opening for the push but- 
ton in the end of the main ink chamber, leakage of ink is 
prevented by the action of the two leather gaskets (im- 
pregnated with wax to make them impervious to the ink) 
which seal the valve stem and prevent the escape of ink 
through the push button. The brush can be stood on end 
without leakage. 

The manufacturers feel that the new brush is very success 
ful. They have distributed seven or eight thousand since 
the first of the year, and a very much larger number have 
been molded. Of the thousands distributed, only 20 have 
been returned and of these only a few came back with com- 
plaints. They expect to continue the use of plastic after 
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Three stares in the production of an important 
LAMICOID fabrication, made for a purpose which, 
presently, may not be described. 


1. Canvas-base, glossy surface LAMICOID panel, 
1% inches thick, band-sawed to approximate 
size. 


2. Edge is machined to close tolerance, holes 
drilled and counter-sunk at extreme top peri- 
meter. 


3. Finished part, showing reaming and boring 
operations completed. 


--» FINER, FASTER FABRICATING 


Complexity of design, plus high electrical and mechanical strength 
requirements, are quickly solved problems when LAMICOID is 
selected for the job. LAMICOID’s properties can be adjusted to suit 
specific product requirements. By variable selection of fabric or 
paper bases, laminated with the proper thermosetting resins, it 
offers to designers and manufacturers a versatile fabricating 
material, with a dimensional stability, and machining qualities 


which make it superior to metal or wood in countless applications. 


LAMICOID stock and fabricating plants are strate- your fabricating needs. LAMICOID is available 
gically located for fast service...and Mica Insulator in rods and tubes in a wide diameter range and 
Company’s Engineering Service is at your constant in sheets of 36” x 42” standard size in any 


disposal in exploring LAMICOID’s suitability to specified thickness. 


MICA INSULATOR COMPANY 


200 VARICK STREET, NEW YORK 14, N. 


Chicago: 600 West Van Buren Street’ - Cleveland: 1276 West 3rd Street - Detroit: Book Byilding . Cincinnati: 3403 Hazelwood Avenve 
Boston: 285 Columbus Avenue «+ Lamicoid Fabricators, Inc., 3600 Potomac Avenue, Chicago, Ill. + Insulating Fabricators, inc., 22 Elkins St., S. Boston, Mass. 
Insulating Fabricators, Inc., 12 East 12th Street, New York City + The Kirby Company, 13000 Athens Avenue, Cleveland, Ohio 


MECHANICAL ELECTRICAL GRAPHIC ENGRAVING FLUORESCENT 









Heoly punched, sheared, Suitable for high and low Permanently bonded protec- Sandwich type opaque sheets Panels and diais made from 
sawed or machined into parts voltage applications. Low tion for printed matter of all with colored core. For pan- fluorescent LAMICOID fluo- 
demanding structural strength moisture absorption, and kinds. Rigid, flexible, opaque tograph engraving or sand- resce ander ultra-violet light 
and lizht weight. low power factor. or translucent. blasting. for “blackout” applications. 
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the war because of its two great advantages over metal— 
cheapness and light weight. In comparison with their 
aluminum brush, the phenolic brush is considerably cheaper, 
and it is very much cheaper than one of their other models 
fashioned of steel tubing with a bronze head. As the steel 
tubing could not be fabricated, it was necessary to put a 
cast head on the brush which could be machined; and the 
cost of the bronze head alone, with the necessary machining, 
ran to more than the plastic head and ink chamber together. 

The phenolic brush is, of course, infinitely lighter than the 
steel and bronze brush which was their last model. The steel 
brush weighs one pound while the phenolic brush weighs six 
and one half ounces. 


Credits— Material: Resinox. Molded by Compression Molding 
Co. for Diagraph-Bradley Stencil Machine Corp 


Polytibre 


(Continued from page 107) cific gravity (Fig. 19). Since 
samples vary to some extent with this particular property, 
a range is shown. Solvent content effects are small except 
as they are related through molding temperature to specific 
gravity. The modulus of elasticity, as calculated from these 
flexural data, ranges from 0.3 X 10° p.s.i. at a specific gravity 
of 0.3 to 2.0 * 10° p.s.i. for a specific gravity of 1.0. 

Polyfibre’s hardness is related directly te specific gravity 
(Fig. 20). Tests were made on the Rockwell superficial hard 
ness tester, using a 15 kg. load on a '/;-in. ball. Below 0.7 
specific gravity, equipment which would give reliable results 





21--This curve shows the heat distortion of the fiber. 
22—-A graph of the dielectric constant of the materia! 
atl0°C.P.S. 23-—-This curve indicates the water absorption 
of the fibers: 4.5 percent solvent, A.S.T.M. DS70-42 
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was not available. As would be expected, press-molded 
samples of a definite specific gravity give a slightly greater 
surface hardness than those made to the same density by 
bag molding. This is a result of the density gradient across 
the thickness of the sample and is a function of the rate of 
transfer of Feat into the sample during molding. 

Heat distortion is one property that is greatly affected by 
the solvent content of the fiber. At higher temperatures, 
the solvent acts as a plasticizer. It follows that high solvent 
content results in a lower heat distortion temperature (Fig. 
21). The test which was used had to be somewhat arbitrary 
but appeared to give results directly comparable to those 
obtained in the field. Heat distortion is here defined as that 
temperature at which | percent shrinkage takes place when 
the sample (50 mm. sq.) is immersed in a water bath of con 
trolled temperature 10 Curiously enough, 
specific gravity appears to have little effect on the heat dis 
tortion temperatures of the fiber moldings. 

Since these fiber moldings are essentially combinations of 
air and polystyrene, it should follow logically that the mold 
ings would show porosity and absorb large amounts of 
Such is strikingly not the case. The curve of 
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Pipe and Tubing 
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In What Forms Can You Use 


Saran’s Chemical-Resistance ? 


This Dow plastic —inert to a large range of chemicals 


—can serve you-in almost every fabrication form 
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Molded Products 


Virtually everyone in the plastics industry knows 
of Saran. Some know this versatile Dow develop- 
ment as pipe or tubing; some are familiar with it 
in molded products, or in extruded form as a 
monofilament for window-screening, textiles, rope; 
others know it in film form as the most efficient 
plastic moisture-barrier for packaging. 


But the full importance of Saran’s own place in 
plastics is realized only with the knowledge of the 
entire broad scope of its fabrication possibilities. 


Actually, Saran is formulated as a series of sub- 
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Textile Strands and Fibers 


stances, ranging from a ductile, moderately soluble 
material to a hard, strong thermoplastic. And 
throughout this complete range, Saran’'s toughness 
and its notable resistance to acids, alkalies and 
organic solvents are retained to a marked degree. 


All of Saran‘s characteristics can be used in almost 
every form of plastic fabrication. Perhaps Saran 
can help you. 


THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN 
New York + Boston + Philadeiphic +» Washington - Cleveland + Detroit « Chicago 
St. Louis - Houston + Son Francisco + Los Angeles + Seattle 


» STYRON .. for fabricators producing moldings, extrusions, rod, 
int eS 
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Film for Packaging 















Fig. 23 is based on the A.S.T.M. water absorption test D 
570-42 which prescribes 24-hr. immersion in water. After 
such a test the water absorption of Polyfibre, even in the 
lower densities, is scarcely twice that of polystyrene’s ex- 
cellently low water absorption at full density. 

Tests on the density throughout a fiber molding are a func- 
tion of the history of the molding cycle. For example, 
rapidly molded samples show high densities at the surfaces 
and low densities at the center. The use of one hot platen and 
one warm one shows a density gradient from high—adjacent 
to the hot platen—to low—-adjacent to the warm one. This 
phenomenon, shown graphically in Fig. 24, makes it possible 
to obtain a wide variety of density gradients throughout the 
moldings. This phase of fiber molding offers another ap- 
proach to increasingly complex plastic molding applications. 

Many of the diversified properties of the fiber moldings 
have been discussed. Table I clarifies the ranges of prop- 
erties that are currently available. 
4.5 percent solvent content, ranging in densities from 0.60 
to 1.0 g./cm.*, is compared with molded bulk polystyrene. 

In conclusion it may be said that the extremely fine oriented 
thermoplastic fiber, known as Polyfibre, may be molded by 
unique new methods to give unusual properties. The fact 
that the material opens new paths to unusual applications 
through these techniques and properties is borne out by the 
following new departures made possible by Polyfibre: 1) 
low-pressure bag molding of large thermoplastic polystyrene 
parts is now practical. 2) Inexpensive molding equipment 
may be used. 3) Large moldings of controlled specific grav- 
ity ranging up to 1.05 may be made, 4) Controlled specific 
gravity gradients throughout the molding are possible. 
5) Greatly improved impact strengths may be obtained. 
6) New low dielectric constants are available. 7) Directional 
strength properties may be controlled. 

ef 
24—These drawings show the density of the material 
through a section as it relates to temperature of platens 
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New thermoplastic resins 
(Continued from page 84) 

Although Cerex resins that have heat distortion points as 
high as 300° F. are available, the top limit for practical mold- 
ability in present day injection machines is approximately 
250° F. Compression molding is most suitable for the shap- 
ing of the more heat-resistant formulations. Resins with a 
heat distortion range of 195 to 250° F. can be injection molded 
in a manner similar to that of other thermoplastics such as 
polystyrene or cellulose acetate. No new appliances or tech- 
niques are required for good performance on standard ma- 
chines or in molds designed for the usual thermoplastics. How- 
ever, several properties which are inherent in the resins, such 








TABLE I.—REsu_Ts or 48 Hr. BorLinc or ComPRESSION- MOLDED 
Disks 


Weight Thickness Diameter 
change change change Appearance change 


Material 


percent percent percent 
Phenolic, general 
purpose +9.6 +9.2 +1.95 Surface roughened 
Urea, general pur- 
pose —2.0 -—12.9 +2.74 Disintegrated 
X-214 +1.5 


+0.8 None No effect 








TABLE II.—CoMPARISCN OF PROPERTIES OF CEREX AND 





POLYSTYRENE* 
Cerex Polystyrene 

Injection molding temp., 

Cylinder, ° F. 370-500 400-450 

Mold, ° F. 170-250 150 
Specific gravity 1.07 1.05-1.07 
Flexural strength, p.s.i. 13,000 8000—10,000 
Deflection, in. 0.169 0.110-0. 130 
Impact strengths, 

Charpy-notched, ft. Ib./in. 0.46 0.30-0.37 

Izod-notched, ft. Ib. /in. 0.40 0.30-0.40 

Izod-unnotched, ft. Ib./in. 3.48 2.64 
Distortion temp. std., ° F. 212-230 168-176 
Rockwell hardness M100 M80-M90 
Dielectric strength,.v./mil 510 500-700 
Dielectric constant, 

60 cycles 2.5-2.¢ 

1000 cycles 2.72 2.5-2.6 

1 megacycle 2.76 2.5-2.6 
Power factor. 

60 cycles 0.0001-0.0003 

1000 cycles 0.0024 0.0001—0.0003 

1 megacycle 0.0024 0 0001-0.0003 
Arc resistance, sec 69 61 
Burning rate Slow Slow 
Water absorption, A.S.T.M 

24 hr., percent 0.30 0.05 
Effect of, 

Weak acids None None 


Strong acids 


Weak bases 
Strong bases 


Oxidizing acids 
attack 
None 


Oxidizing acids 
attack 
None 


Solubility Soluble in arom. Soluble in arom 
and chlori- and chlori- 
nated hydro- nated hydro- 
carbons carbons 

Clarity Amber trans- Transparent 
parent 

Color possibilities Extensive Unlimited 


® Values determined under appropriate A.S.T.M. test methods 
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ELECTRO-HYDRAULIC INTERNAL GRINDER 


Ready ahead of time—the Sav-Way MH-1 combina- 

Modern Functional Design tion hand and electro-hydraulic internal grinder. 
a 5/32” minimum table stroke! Gatling gun table speed, 
Neoprene Insulated through the use of aircraft-type micro-limit switches 
peli aa 4 Seal and solenoid-operated valves. Electrical, automatic, 
Spindle adjustable cross feed. Dozens of outstanding features! 


¢! As up-to-the minute as the plastics industry, itself! 
Electrically-Operated 


Diateds Uteen Green It’s a postwar machine—ready now to help speed to- 
day’s war production! Its low cost will surprise you. 


INDUSTRIES 
Mt’ Machine Tool Diuision 


BOX 117, HARPER STATION, DETROIT 13, MICH 


HAND AND HYDRAUL ‘baa ah. SRINDER  * , 
MICROMETER CHECKER PRE N AIRCRAFT, AUTOM AN RONAN 


Send for Actual Photographs, 


Specifications, and Prices 


JULY * 1944 








as high softening point, low heat conductivity and a tend- 
ency to decompose when maintained at high temperatures, 
do require close attention. Generally speaking, injection 
cylinder temperatures will vary between 400 to 500° F. 
The use of higher injection temperatures must be avoided or 
serious discoloration may be encountered. Injection mold 
temperatures must be maintained between 180 to 220° F. 
to avoid premature setting of the resin during flow but, be- 
cause of the high softening point of the plastic, parts may be 
ejected safely at these high temperatures. Usually, cycle 
timing is similar to that used with other injection materials. 

Although the compression molding of Cerex is not recom- 
mended for production purposes, experimental parts may be 
compression and transfer molded. Detailed information on 
the injection and compression molding of the material can be 
made available upon application. Intensive work is continu- 
ing on the development of further information on the resins, 
and pertinent data will be made available to the plastics in- 
dustry as it is developed 
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Artificial eyes 

(Continued from page 89) new. Glass, in spite of excellent 
care, becomes rough through handling and attack by body 
acids. In consequence, it needs to be replaced in from one 
to two years. At the same time, the body acids discolor 
glass so that the eye takes on a discouraging, gray appear- 
ance. In contrast, plastic does not change in color. The 
plastic eve may be worn day and night, while it is common 
practice to remove a glass eye at night, which under many 
circumstances is embarrassing for the wearer. 





8—The plastic eye is etched after the implanting of the 
iris and veining so that it will conform to the shape of 
the eye socket. Then it is polished to insure comfort 





— 


When that soldier from the South Seas is back at home 
one of his eyes destroyed by a shell fragment, his injury wil 
almost defy detection if he is provided with a plastic eye t 
match exactly his natural one. It is Dr. Noles’ hope tha 
enough artisans can be trained in this new use of plastics s: 
that individually made eyes may be made available to ever: 
person who desires one. Plastic eyes are also being made a‘ 
the present time by Paul Gougelman, the Chicago affiliat: 
of Mager and Gougelman. 





A new dielectric 
(Continued from page 93) 

The main disadvantages of the three insulations C, D an 
E were that they deformed at temperatures between 80 and 
100° C.—some more than others—and generally lacked heat 
resistance at continuous temperatures of 75° C. and higher 
This could probably be traced to the fact that the rubber o: 


cyclized rubber was not chemically stable, and also to the 


peculiar phenomenon that polyisobutylene was not com 
patible with the polystyrene but was held in the mixture b 
the third ingredient and showed a tendency to separate, som« 


times during extrusion and sometimes wher the cables were 


heated in a bent position. 

It was not uncommon to make cable which looked fine at 
first but cracked apart on the reel two days later. Probab! 
the best results could be traced to the technique of extruding 
the insulations at such a temperature that all the ingredient 
had similar plastic flow properties. A blend of 60 parts of 
I.C.1.-type unstabilized polyethylene and 40 parts of polyis 
butylene (100,000 molecular weight) was made during thi 
transition period with little if any improvement over the othe: 
types in common use. The distortion temperature was well 
below 100° C. and the power factor was increased slightly b 
the hot milling of the mixture. 

Wherever polyisobutylene-blend insulations performe 
satisfactorily, polyethylene insulations have proved superior 
and have gone on to uses thoroughly unsuited to the forme: 
insulations. Among the severe conditions which have bee 
encountered could be listed exposure to temperatures fro1 
75 to 100° C., both ofshort duration and continuous, that 
show little effect on the polyethylene but cause the deteriora 
tion, deformation and failure of the previous cable dielectric 
Prolonged exposure to high voltage and water has also bee 
found to affect polyethylene only slightly. Polyisobutylen« 
blend insulations, on the other hand, suffered from rather poor 
dielectric strength, were attacked by ozone and showe 
greater power-factor changes on exposure to water. 

Nothing has been said about cables with part air and part 


Taste III.—Dre_cectric PROPERTIES OF HIGH-FREQUENC 
INSULATIONS 


Dielectr i Power 
constant factor 
Insulation (1 MC) (1 MC 
(A) Rich rubber (vulcanized) 2.4-2.7 0.002 -0.006 
(B) Rubber—polyisobutylene (vul- 
canized) 242.6 0.002 -0.005 
(C) Rubber—polyisobutylene 
polystyrene 2.32.5 0.0008-0.002 
(D) Cyclized rubber—polyisobuty- 
lene 2.3-2.5 0.0005-0.001 
(E) Cyclized rubber—polyisobuty- 
lene—polystyrene 2.3-2.5 0.0003-0.001 
(F) Polyethylene 222.4 0.0002-0.0005 
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NEW MIRACLE SAW 


NITRO CELLULOSE 


17 pieces of 2” diameter bar stock 
were cut per minute with the DoALL 
Buttress. Each cut was true, uniform 
and parallel—no gumming or burn- 
ing. The saw kerf thickness was 
only .045” compared with .125” by 
former method. Think of that saving 
in material alone! 


SARAN 


3” thick material was cut with the 
DoALL Buttress at the rate of 20 
square inches per minute. 


STYRALOY 


9/16”—cut at the rate of 120 square 
inches per minute. An exception- 
ally smooth finish was obtained. 


ore plastics during 
n the difficulty of cutting 


ved—the new DoALL Buttress 
in the DoALL Research Laboratory 
And-—it fits any band 


NO SHARPENING REQUIRED 


Use the DoALL until worn out, then insert a new saw. 


Hard Tooth Band Saw 
The spectacular new band saw that has 
been tried out recently in a dozen large 
aircraft and other war plants with un- 
heard-of-before results. Not only does 
smoother cutting, but does the work in 
1/10 to 1/5 the , Bead time. 
IMMEDIATE DELIVERY 
from all our Supply Points. 


bane lespection Laboratory POWDER METALLURGY 


Write for Literature and Prices 


THE DoALL COMPANY 
1219 Thacker St. Des Plaines, Il. 











solid insulation. Many intricate cable designs have been 
worked out using filaments (60, 61) and beads of polystyrene, 
but they all result in weak mechanical cables—especially 
under impact and elevated temperatures—and in nearly all! 
cases were subject to some moisture leakage when exposed to 
the weather. Due to the flexible nature of the material, 
cables made with part air and part polyethylene dielectric are 
much better in these two respects. 

At present polyethylene is being supplied for cable insula 
tion under a raw material specification which includes tests 
for tensile strength, elongation, flow and recovery under heated 
conditions, specific gravity, percent and type of anti-oxidant, 
dielectric constant, power factor and cold-temperature im- 
pact. At the moment, the specification (in the interests of 
quantity production of cable at uniform quality) is somewhat 
restrictive on the manufacturers of polyethylene and, conse- 
quently, on the fabricators. The material can be made to 
resemble the early I.C.I. material, which has certain advan- 
tages, or it can be made tougher. A tougher polyethylene 
presents more problems in forming and extruding, but may 
eventually find important uses which would justify develop 
ment in handling methods. 


Bibliography 


1 RB. Bamberger and F. Tschirrer, Ber. 33, 95 (1900) 
!H. Staudinger, M. Brunner and W. Feist, Helv. Chim. Acta /3, 827 
(1930) 
* F. Fischer and H. Tropsch, Ber. 60, 130 (1937) 
‘—H. Pichler, Angew. Chem. 5/, 412 (1938) 
* H. Mark and R. Raff, High Polymers (3), “High Polymeric Reactions 
p. 233, New York (1941) 
*V._N. Ipatieff, J. Russ. Phys. Chem. Soc. 34, 63 (1906); J. Chem. Soc 
921, 5 (1907); J. Russ. Phys. Chem. Soc. 43, 1420 (1912) 
’ BE. W. Paweett, Brit. Pat., 336,324 and 350,513 
* H. H. Storch, Ind. Eng. Chem, 26, 56 (1934); J. A. C. S. 56, 374 (1934) 
* ER. W. Faweett et al., Brit. Pat., 471,500 (1937) and 474,426, Can. Pat, 
388,355. 
” EB. W. Paweett et al., U. S. Pat., 2,153,553 (1939) 
1M. W. Perrin et al., U. S. Pat. Appli., Serial No. 157,810 (filed 1937) 
'* M. W. Perrin et al., Brit. Pat., 497,643 (1938) 
" BE. W. Fawcett, Brit. Pat., 481,515 (1938). 
“ EB. W. Fawcett, Brit. Pat., 492,322 (1938). 
“ 8. S. Khain and V. P. Zaitseva, Chimie and Industrie 40, 478 (1938) 
“ D. N. Andreev, Bull. acad. sci. 1938, 1039, 1052; Chem. Absts. 33 (16) 
6575 (1939). 
" Va. T. Bidus, Chem. Absts. 33 (9), 3269 (1939) 
* Sixt, U. S. Pat., 2,183,154. 
“HH. D. Burnham and R. N. Pease, J. A. C. S. 62, 453 (1940) 
* VY. Konaka, J. Soc. Chem. Ind: Japan 43, Supp!. 330 (1940) 
"= L. M, Bilis, U. S, Pat., 2,212,155 (1940). 
7H. C. Crafton, Jr., “Synthetic Materials as Insulation on Electrical 
Conductors," Paper presented before Nat'l Res. Council, Williamsburg, 
Va., Oct. 1941. 
™ G. N. Bverest, Iron and Steel Eng., July (1943) 
™ J. Veit, Electrical Times, July (1943). 
“ E. D, Youmans, Elec. World, Aug. (1943); ibid., Sept. (1943) 
™ A. M. Ross, Gen. Elec. Rev., April, 212 (1943). 
* C. A, Finkel, ‘Synthetic Insulations for Cables,’’ Paper presented before 
North BRastern District, A. I. E. E., Boston, Mass., April 1944 
"= C. W. Brunn, Trans, Faraday Soc. 35, 482 (1939). 
" C. 5S. Fuller, Chem. Rev. 26, 143 (1940). 
*” Symposium of Dielec, Props. of Matter,"’ Chem. Rev. /9, 163 (1936) 
" Dielectrics, X/, Annals N. Y. Accid. Sci., April, 289 (1940) 
* R. M. Fuoss, J. Chem. Ed. /9, 190, 221 (1922); in R. E. Burk and 
©. Gremmitt, Chem. of Large Molecules, p. 191, New York (1943). 
" S. O. Morgan and W. A. Yager, Ind. Eng. Chem. 32 (1), 1319 (1940). 
“ S. Hukutomi, Plastics Ind. (Osaka) 9 (4), 2 (1940). 
* G. Gettusso, Blecttrotecnia 27, 310 (1940). 
* H. M. Richardson, Elec, World, April, 67 (1943). 
" V. B, Varsley, The Electrician 128 (3326), 164 (1942). 
*" W. G. Wearmouth, Journ. Sci., Instr. 79 129 (1942). 
* J. W. Shackleton, Moprern Priastics 2/ (6), 99 (1944). 
#“ H. Mark, Ind. Eng. Chem. 34 (11), 1343 (1942). 
“| H, Mark, Am. Scientist 3/ (2), 97 (1943). 
“ T. S. Carswell and T. Alfrey, Elec. World, June, 69 (1943). 
“ W. J. Tucker, Elec. Rev. 1/29 (3341), 625 (1941). 
“L. A. Matheson and R. F. Boyer, ‘“Synthetic-Plastic Electrical Insula- 
tion——-1942," in Nat'l Res. Council Rpt., Bell Telephone Labs., p. 37 (1943). 
“ F. H. Muller, Kolloid-Z. 100, 355 (1942). 
*Blec. Props. of Plastics," Prod. Eng., Mar., 165 (1943); “Plastics for 
Present and Postwar Products,” ibid., Sept. 1 (1943). 





* Piastics Catalog, Plastics Catalog Corp., New York (1044). 
*“F. E. Wiley, Movern Prastics 20, 80, 134, 136 (1943) 


“Tech. Data on Plastic Materials,"’ Plastics Materials Mfrs. Ass'n 
Washington, D. C. (1943). 

* T. S. Carswell and R. F. Hayes, Mopern Prastics /9, 68 (1942) 

‘1 A. T. McPherson, in C. C. Davis and J. T. Blake, Chem. and Tech 
Rub., p. 557, New York (1937) 

** K. H. Meyer, High Polymers, /V, ‘Natural and Synthetic High Poly 
mers,’ p. 178, New York (1942) 

" L. A. Wood, Proc. Rubber Tech. Conf., London, p. 933 (1938) 

“ L. A. Wood, India Rub. World /02 (4), (1940) 

% M. L. Skeler, G. G. Winspear and A. R. Kemp, Ind. Eng. Chem. 34 157 
(1942). 

*C. S. Fuller et al., J. A. C. S. 62, 909 (1940) 

” R.L. Taylor, D. B. Hermann and A. R. Kemp, Ind. Eng. Chem. 28, 125 
(1936). 

*C.S. Whitby, in C. C. Davis and J. T. Blake, Chem. and Tech. Rub 
p. 61, New York (1937) 

” K. H. Meyer and A. van der Wyck, Helv. Chim. Acta 20, 1313 (1937 

* Klimmer and Franz, U. 5S. Pat., 2,116,268, May (1938) 

® Unterbusch and Franz, U. S. Pat., 2,189,090; 2,189,091, Feb. (1940 

#2 |. C. Swallow, Endeavour, /// (9), 26 (1944) 





Insulating wire 

(Continued from page 100) tests seem to indicate that 
deformation of wall thicknesses of wire at that temperature 
Chemically, the 
This 
In equilibrium at 20 


results in no loss of dielectric strength. 
material is stable up to much higher temperatures. 
plastic has low moisture absorption. 
percent relative humidity it takes up only 0.4 percent of its 
weight in moisture while at 95 percent relative humidity it 
takes up 1.7 percent. This characteristic and the plastic’s 
chemical stability make the material suitable not only for 
primary insulation but for use as a cable lacquer 

The insulation resistance of properly constructed wire 
made with cellulose acetate butyrate sheeting or with this 
same sheeting coated with modified vinyl] acetate, is generally 
higher than most insulating materials in common use. This 
fact was particularly evident at the end of the life cycle tests 
conducted in compliance with both Aircraft and Signal Corps 


TABLE I.—PROPERTIES OF KopAPAK II 





Physica 
Specific gravity 1.20 
Elongation, 
Length Not less than 40 percent 
Width in both directions 
Tensilestrength, kg., 15mm. < 0.0016in. 
Length 3.5 
Width 3.0 
Moisture transmission, mg./cm.*?/hr 1.00 
Oven shrinkage, 130° F., l wk., percent 0.5 
Moisture absorption, 
20 percent r.h., percent by weight 0.40 
40 percent r.h., percent by weight 0.55 
60 percent r.h., percent by weight 0.90 
80 percent r.h., percent by weight 1.4 
95 percent r.h., percent by weight he 
- Electrical 
Voltage breakdown, short time, v. /mil, 
— 50° F. 4300 
0° F 4000 
70° F. 3500 
212° F. 3000 
270° F. 2000 
After soaking in water, 
70° F. 3400 
Dielectric constant, 1000 cycles 2.5 approx., may be 
higher 
Power factor, 1000 cycles, percent 1.1 
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MOLDINGS PER CYCLE 


TRANSFER MOLDING allows an unusual latitude in the number of thermosetting moldings produced 
in a given cycle. By transforming the plastics into a molten state, the TRANSFER MOLDING process 


enables the material to be flowed into a great number of cavities. 


The pieces shown on this advertisement are an illustration of this point. The 96 uniform moldings were 


made in a single cycle on a single press. They are made of phenolic material. 


The production of more pieces per mold 
per cycle results in definite economies and 
in speeding up the molding process. It is 
another reason for the increasingly wide 


adoption of TRANSFER MOLDING in 
the plastics industry. 








SHAW INSULATOR CO. 


NEW JERSEY | 








specifications. In addition, the dielectric breakdown strength 
of the material does not suffer materially from long exposure 
either to heat or humidity. 

The dielectric breakdown per mil of thickness of the in- 
sulating material in sheet form is relatively high as is the in 
sulation resistance—especially under increased humidity and 
after immersion in water. One manufacturer of hook-up wire 
requires that all material meet the following tests: minimum 
average insulation resistance, 50,000 megohms; minimum 
single reading, 30,000 megohms; chloride content, maximum 
~).020 percent reported as chlorine. 

Where space is a factor, as it is in so many cases, a plastic 
that is applied as a tape is the surest way of obtaining safety 
with the use of a minimum amount of insulating material. 
Tests have indicated that tape walls of half the thickness 
of extruded walls are satisfactory. Wire insulated with 
cellulose acetate sheeting coated with modified vinyl acetate 
is always ‘‘center-sealed'’—that is, it has a uniform amount of 
insulation around the conductor. 

For convenient reference, the essential physical and 
electrical properties of this sheeting as determined by its 
manufacturer are given in Table I. 

This new plastic, pioneered for peace, has proved itself a 
potent weapon for war. When peacetime production of 
radio, television and electronic equipment is resumed, it is 
expected that the outstanding properties of this material will 
insure its continued use as wire insulation. 


Credits—-Material: Lexel. Adapted by Dobeckmun Co. from 
Kodapak 71. 





Maximum price regulation 


(Continued from page 79) based upon an estimated use 
of 50 Ib. of molding material and a production of 50 pieces 
per hour. This order is repeated during Feb. 1944, with 
delivery being made on April 5, 1944. The molder has 
thereby completed one production run after the effective 
date of the new plastics products regulation. Examination 
of the records discloses that 60 Ib. of material were consumed 
instead of the expected 50 pourds. Also that only 40 pieces 
per hour were finished instead of the estimated 50 pieces. 
Should the purchaser seek to re-order part No. 101, the Old 
tyme Plastics Corp. may quote a price based upon its pro 
duction experience, applying its approved formula and rates 
to determine its new maximum price. This higher price must 
be reported to the Office of Price Administration, Washing 
ton, D. C. Should the reverse have been true, and less 
material consumed and greater production realized, the pur 
chaser must be given the benefit of the lower price resulting 
from this recomputation, but no report need be filed. No 
additional recomputation is permitted on future re-orders for 
part No. 101. 

How about the Newcomer Plastics Co. which started in the 
business of producing plastics products in Jan. 1943? They 
must establish a price determining method at once, and must 
report such method to the Office of Price Administration, 
Washington, D. C., for approval. This price-determining 
method shall be reasonable in the light of the operations being 
or te be-—performed. In order that both the Oldtyme 
Plastics Corp. and the Newcomer Plastics Co. may compete 
on an equal footing, all rates proposed in the reported for- 
mala must be in line with March 31, 1942, rates for the locality 
in which the manufacturing is to be performed. 

Maximum Price Regulation 523 also applies to sales by 


the molder or fabricator of dies, molds or special tools which 
are sold in connection with the sale of a plastics product 
It is a fact, historically, that molders seldom showed a profit 
from the operation of their tool rooms. The regulation 
follows the practice of the industry by establishing as the 
maximum price the cost of the die, mold or special tool to the 
plastics manufacturer. 

Provision is made in the regulation for individual price 
adjustments in the case of essential producers of essential 
plastics products. These adjustments may affect the price 
of a specific item, or the application may seek relief because 
of general over-all hardship. Such an application might 
be filed to seek an increase in the maximum price of an item 
whose price had been established because of a sale during the 
base period. Such an application would be in order in an 
attempt to seek relief where a base period pricing formula 
would result in maximum prices below current costs. In the 
case of a manufacturer whose annual sales exceed $2(X) 
000, such application must be filed in Washington, D. C 
In the case of a manufacturer whose annual sales are less than 

200,000, the application shall be filed with the regional 
office of the Office of Price Administration located in the same 
region in which the manufacturer's business is located. 

To aid in the enforcement of this regulation, every manu 
facturer subject to it is required to keep certain records for 
inspection by the Office of Price Administration. Such rec 
ords include complete and accurate records of every sale 
complete records of published price lists and discount sheets 
prices charged during the period Jan. 1 to March 31, 1942 
labor rates in effect on March 31, 1942; factory overhead 
rates, detailed cost estimate sheets, etc. 

From the foregoing it may readily be seen that the ob 
jective of this regulation has been to stabilize maximum prices 
for the plastics industry at a level which is in line with March 
31, 1942, prices. Before establishing these maximum prices, 
meetings were held with the Plastics Industry Advisory Com 
mittee and with representative molders and fabricators 
Their advice and suggestions are reflected in a number of the 
provisions of the regulation. 

It is my belief that this regulation, which is a result of 
the joint efforts of the Office of Price Administration and 
the industry, provides a sound and equitable means of 
establishing maximum prices for the plastics industry 


High-, low- and no-pressure 


(Continued from page 82) 





Types of molds 

Each class of laminating requires specific consideration as 
to the type of material suitable for mold construction. High 
pressure laminates are usually produced on hardened steel! 
molds. Hence the price is generally high and not easil) 
amortized unless a considerable number of uvits are required 
Low-pressure laminates may be produced on most of the cast 
type metal molds—cast aluminum, cast Kirksite, cast brass 
or bronze, etc. This results in considerable mold economy 
With proper maintenance, the minimum life of the mold 
should be several thousand parts. Longer life and better 
finish can be attained by the hard chromium plating of the 
cast molds which may then be finished by simple scraping 
and polishing. 

No-pressure molds may be constructed of cast plaster, 
concrete, phenolic resin or from wood or metal. The picture 
is somewhat complicated by the exothermic nature of most 
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Another example of versatile 
Micarta at work 


The flat bottom that enables LCI (Landing Craft Infantry) 
to crawl up close to enemy beaches, isn’t exactly an asset in a 
rough ocean crossing. Without a keel to steady them, they 
pitch and toss with every ripple. That’s tough on stern 
tube bearings. 

But these small boats (the smallest of the Navy’s fleet to 
cross the ocean under their own power) are still fit to fight 
after a stormy ocean hop. The stern tube bearings on these 
sturdy craft are Westinghouse Micarta—the tough, versatile 
plastic. Here’s why: 

MICARTA has high impact strength, will absorb the 
severe shocks encountered in heavy seas. It will not 
split or crack. 

MICARTA wears evenly—in many ships has multi- 
plied bearing life as much as 400 per cent. 

MICARTA is unharmed by salt water and reduces 
galvanic action. Water is its best lubricant. 

Micarta marine bearings, as well as countless other appli- 
cations of Micarta, are produced by Westinghouse—largest 
laminators of industrial plastics. If these examples of Micarta 
at work suggest answers to problems you have 
still to solve, consult Westinghouse Micarta 
engineers and the new Micarta Data Book 
B-3184-A. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. J-06344A 





* . Cy + . 
: , tr % o> gt 
i f var. 
a 
a's * ; 
-, ° . 
4 t 
¢ + 
: 
- x 
Wee <9 ‘a 
- 7 
: an 

















BOMB RACKS 

have been successfully mold- 
ed of Micarta . . . furnish an 
excellent example of 
Micarta’s strength and the 
skill of Westinghouse engi- 
neers in intricate molding 
assignments. 


made of Micarta do not soften 
in service, wear slowly, will 
not score cylinder walls, and 
are inert to mildly corrosive 
liquids or gases. 


PULLEYS 

of Micarta save weight, re- 
sist corrosion, extend life of 
both pulley and cable. Many 
other new applications are 
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of the thermohardening resins. Relatively inexpensive molds 
must be metal faced by capping with formed sheet metal, by 
electroplating or by metal spraying and finishing. The metal 
facing facilitates the “‘piping’’ away of the exothermic energy. 
If this precaution is not taken, some of the residual monomer 
will be gradually raised in temperature to above the boiling 
point and blisters will occur. This, of course, results in the 
rejection of the part. 


Cure cycles 

The number of pieces which can be molded per day per 
mold is directly dependent on the cure cycle. High- and 
low-pressure laminates can be cured in a 3 to 5 min. cycle at a 
temperature of 300-340° F. for thicknesses up to '/s inch. 
The dry “B"’ stage impregnated sheets are loaded directly 
into the mold, the mold closed and the pressure maintained 
for the duration of the cure time. In some of the high volatile 
content low-pressure laminates it is necessary to breathe the 
mold momentarily to permit the excess solvent to escape, 
thereby preventing blistering. The laminates may be hot 
released without cooling the mold. 

No-pressure laminates usually require from 30 min. to 
8 hr., depending upon the thickness of the laminate and the 
massiveness of the mold. Since non-metallic molds are 
frequently used, considerable time is required to bring the 
moid to the initial curing temperature. Thermohardening 
resins are generally cured using a ‘‘cycle’’ cure. This means 
starting the cure at a relatively low temperature, say 140° F., 
and gradually raising it to 240° F. This procedure serves 
several purposes; 1) high heat would cause uncontrolled flow 
of the resin due to a high degree of fluidity, and 2) the mono 
mer might vaporize and cause bubbles to form. The gradual 
increase in temperature further facilitates more uniform 
activation of the constantly diminishing amount of benzoy] 
or lauroyl peroxide catalyst that is present. Flat sheet 
laminates made with thermohardening no-pressure resins may 
be produced continuously in a conveyor-type oven using 
doctor blades to scrape off excess resin after impregnation 
and pressure rolls to force adjacent laminae into contact 
with one another. Again, a separator must be applied to 
both surfaces of the laminate to prevent poisoning of the 
resin by contact with air. 


Conclusions 


Three important techniques—-high-, low- and no-pressure 
-—are available to meet the various production and design 
requirements involved in the production of plastic laminates. 
Excellent materials, supplied by a number of materials manu 
facturers, are available for each type. At the present time the 
production advantages appear to be with the low-pressure lami 
nating process because of lower material cost, shorter cycle 
and approximately equal tooling cost. 

Except for the higher investment in presses as against ovens 
and vacuum equipment, there is considerable evidence that 
where one part only is required the cost is approximately 
equal for the low-pressure and the no-pressure method. This 
is partially based on the fact that the first part produced by 
the no-pressure method is seldom acceptable. Several at- 
tempts and a number of materials are required to work out 
experimentally a satisfactory cycle. The cost of cast todling 
is approximately equal to the cost of metal-faced non-metallic 
molds which are used in low-pressure and no-pressure laminat- 
ing, respectively. Where high production is required, the 
greater economy and consistency of properties achieved by 
High-pressure laminating are still paramount. 7 








Gun butts 


(Continued from page 87) results in the evaporation 
of too much moisture and a consequent deterioration in the 
flow characteristics of the material. 

The three charges of material are placed in the heated trans 
fer pots where they are allowed to remain for from 30 to 40 
sec. before pressure is applied. This procedure results in a 
certain degree of preheating without deterioration of the 
plastic. Production men believe that high-frequency pre 
heating would speed the molding cycle by 50 percent. How 
ever, up to the present time, units large enough to handle the 
size preforms required for this job have not been obtainable 

The actual molding cycle is approximately 7 minutes 
This permits a maximum of 8'/, heats per hour per press 
At the completion of the cycle the press opens automatically 
(Fig. 5). Knockout pins attached to three knockout 
bars which can be seen extending from left to right in the 
center of Fig. 5, have just pushed the molded gun butt and 
the three core pieces from the lower half of the cavity. A 
considerable amount of flash is visible in the transfer pots 

Upon removal from the mold the plastic gun butt is placed 
in a chase where the cores are carefully removed, then im 
mediately plunged into cold water to prevent any possibility 
of the part distorting while it is still hot. When the mold 
and pot cavities have been blown out, the same cores are in 
serted in the mold and the pots recharged. 

The core-removing apparatus (Fig. 6) comprises a holding 
jig that grips the gum butt and three hand levers mounted 
so that they engage the three core plugs. By actuating these 
levers, all three plugs can be easily withdrawn from the part 

The finishing operations involve the removal of all runners 
and the finishing off of the gates. A wet sander (Fit. 7) 
completely removes the flash and all traces of the split 
line. Phenolic material with a shredded fabric filler has 
always been a problem to the molding industry inasmuch as 
parts molded of the material always seem to have a fuzzy 
surface. Use of wet sanding has eliminated to a great ex 
tent the difficulty encountered in eutting the fabric sharp, 
clean and even with the surface of the molded piece, and has 
resulted in a fine, smooth finish. 

Since the original high gloss and dark mahogany color of 
the part must be altered to a smooth, dull finish, the gun 
butts are sand blasted and immersed in a bath of non-volatile 
oil. A semi-automatic machine has been developed which 
sand blasts these parts with amazing efficiency and speed 
The gun butt is placed on a close-fitting arm, the spindle 
started and the piece fed into the blasting chamber. Here it 
is revolved so that every exterior surface is directed into the 
blast. The entire operation takes less than a minute—the 
production rate being 72 parts per hour. Finally, four holes 
are drilled and tapped in the gun butt stocks. 

Before the parts can be shipped they must undergo rigid 
inspection, all openings being carefully gaged. After a final 
bath in an adhering oil the stocks are packaged in specially 
designed cartons holding either 8 or 24 butt stocks. 

Among those responsible for the successful development of 
the gun butt are Edwin G. Hempel, designer and experimental 
engineer, Firestone Rubber and Latex Products Co.; Major 
A. E. Benson, formerly in charge of Development and Re 
search, Experimental Lab., Springfield Armory; and his 
assistants, Lieut. W. E. Diffley and Herman Hawthorne. 


Credits—Material: Bakelite and Resinox. Molded by Fire 


Molds by 


stone Rubber and Latex Products Co. for U. S. Army 
W. & A. Tool Co. 
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MORE VITAL THAN EVER... 


As our armies drive deeper into enemy territory the need for communications — 


adequate communications—becomes more vital than ever. Recently Major 


General H. C. Engles, chief signal officer, U. S. Army said: 


“‘Communications has developed into one of the foremost 
military tools. | know of no other single activity which is 
so much a part of all military activity.” 


Today Royle Continuous Resin Insulating Machines are delivering plastics 


insulated wire in many of the nation’s wire processing plants. 








JOHN ROYLE & SONS pecan 


BUILDERS OF EXTRUSION MACHINES SINCE 


Europe Heme Office Akron, Ohie 
Janet bets) Lid ee tae Se PATERSON 3, NEW JERSEY 
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Mlitron High Frequency Plastic 


designed for the convenience of the 
plastic molder in preheating 

preforms, for example, rag, wood, flour, 
and mica filled phenolic. It is of 
exceptional value in preheating preforms 


for multi-cavity molds. 


llitron offers many outstanding features 
such as: built-in electrodes, 

putomatic timer, heat-rate meter, initial 
matching and stepless input 

power control. New booklet giv mplete 
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ILLINOIS TOOL WORKS 





HIGH FREQUENCY 
PREHEATING 
FOR PLASTICS 

















Question: Can ¥,, 
Post-War Ginter) 








Describe 





yy 





Answer: A post-war giraffe according to Webster, is a camelopard, 


an African ruminant, w 


front legs are :auch longer than the 


hinder ones. But a straighter answer is—the same as a PRE-W AR 


giraffe. 


Taa's also true of a lot of war parts and 
products that were formerly made of steel, 
iron, wood or some other material, but are 
now being made of plastic. They too will 
probably be the same after as before the war. 
And that’s as it should be. 


Plastics are not the right answer for every 
production problem. But they are exactly 
right for many, and those are the ones we'd like 
* to talk to you about. 


Precision Plastics Company offers an experi- 
enced and complete molding service, from 
creative design, if desired, through to delivery 
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of the finished piece, a service that will be 
available to you the minute our war time job is 
over. And help with the planning of your 


post-war plastics is available right now. 





PRECISION 


PLASTICS COMPANY 


1724 W. INDIANA AVE. PHILADELPHIA 33, PA. 
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WAS PRODUCED ON TNE 


CAN YOU 


That a turning lathe could be capable of such 
work is almost unbelievable — yet this compli- 
cated plastics mould and broach actually were 
made on a Monarch “SHAPE-MASTER” Lathe, 
latest addition to the Monarch line. 


All kinds of moulds, including broaches and 
cavities for multiple plastics moulds, punches, 
dies and many other classes of metal products 
having irregular shapes can be turned out on 
the Monarch “SHAPE-MASTER”. In fact in 
turning, boring and facing it will reproduce 
any desired shape that a single point tool can 
machine and do it with — to quote the manv- 
facturer — “uncanny accuracy”, to which 24 


WU LZ 


Timken Tapered Roller Bearings make impor- 
tant contributions. 


The Monarch Machine Tool Company has used 
Timken Bearings in its machines for many years 
and knows what they can do in promoting 
speed; precision; dependability; endurance; and 
economy; hence their liberal use in this new 
and revolutionary lathe. The Timken Roller 
Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRAOE-MARK REG. VU. GC. FAT. OFF 


TAPERED ROLLER BEARINGS 
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PLASTIC 
INJECTION MOLDING. 


SERIES 44 “LEOMINSTER” 
QUALITY IN PRODUCTION AT HIGH SPEEDS 


Write Today ior Series Ten Years of Research and Practical Experimentation Cul- 


44 Specifications And 
Priority Information. 


minates in Series 44 “Leominster” with... 


SINGLE SCREW DIE PLATE ADJUSTMENT 
and “CENTRALSHAFT” CENTRALIZED 
% DIE PLATE SUPPORT 


% om For Perfect Die Alignment To Prevent “Flooding” And Rejects. 


LEOMINSTER TOOL CO., Inc. 


LEOMINSTER, MASSACHUSETTS 


MANUFACTURERS OF MACHINES AND MOLDS FOR THE PLASTICS INDUSTRY 


180 MODERN PLASTICS 


























for Dependability! 


DURIT 


Reg. U. S. Pat. Off 


Plastics of Outstanding Quality 
to Meet Today’s Production Needs 














RESINS: -: 


Phenol-Formaldehyde and Phenol-Furfural synthetic resins 
for every purpose 


MOLDING COMPOUNDS ::: 


Complete line of Phenol-Formaldehyde and Phenol-Furfural 
molding powders 


CEMENTS: : 


Used universally in the manufacture of incandescent lamps, 
radio tubes and electronic equipment 


ADHESIVES -:-:-: 


Plywood ... for hot and cold press bonding 


OIL SOLUBLE RESINS-:-:- 


For production of air-drying or baking varnishes, protective 
coatings and finishes 


WATER SOLUBLE RESINS-:-:-s 


— For a wide variety of impregnating, coating and bonding 
applications 


PLUS! ... DURITE RESEARCH : : + 


The DURITE laboratories are among the most modern and best equipped in the country, 
and have won a national reputation for research and development in plastics. You are 
invited to refer any of your plastic problems to our engineers. 


DURITE PLASTICS 


INCORPORATED 





FRANKFORD STATION P.O. PHILADELPHIA 24, PA. 


SYNTHETIC RVBBER COMPOUNDS 





PHENOL-FURFURAL PRODUCTS 





PHENOL FORMALDEHYDE PRODUCTS 









































Plastic Parts of Boers Description 
Sr. Louts Phastic 


MOULDING COMPANY 


SAINT LOUIS 
MISSOURI 


hit Geman TUBING 


MOULDED PARTS 

















Improve MOLDING [OLERANCES 
With ELECTRONIC PREHEATING 


STRONGER MOLDED PARTS RESULT FROM NEW PREHEATING METHOD 


| pagent polymerization and 
non-uniform density rob molded 
parts of strength and dimensional 
stability. 

If you preheat preforms with elec- 
tronic power, uniform density and 
complete polymerization of the resin 
are easy to obtain with the result 
that molded parts are stronger and 
less likely to warp. 

With electronic preheating, pre- 
forms can be heated quickly and 
uniformly to temperatures relatively 
close to the mold heat. Material pre- 
heated this way has exceptional 
plasticity; thus it flows easily 
throughout the mold cavity and 
packs in with uniform density at 
minimum molding pressures. And 
because of the uniform high-tem- 
perature preheat, uniformly com- 
plete curing is attained with a mini- 
mum of mold time. 

Maximum advantage results when 
using molds having hard-to-heat 
sections and when molding larger 
parts, but ordinary moderately sized 
parts also show worthwhile gains. 
One piece, for example, was regu- 
larly molded with a substantially 
improved cure even though the 
shortened curing time reflected a 
saving of 79% over the former cycle 
without electronic preheating. 

Thus stronger, more stable parts 
are easier to obtain with this ad- 
vanced preheating method. 


OTHER ADVANTAGES 


The following are other important 
advantages you get from electronic 
preheating. 


Faster Molding: High plasticity of 
preforms heated electronically cuts 
press closing time greatly (as much 
as 77% in one case) ; higher preform 
temperature reduces the amount of 
heat which the mold must supply, 
and greatly reduces curing time (see 
curve) with less uncured resin in 
the molded piece! Press output, on 
the average, can be increased 50%! 


Mold Larger Pieces: The Bakelite 
Corporation states that “electronic 
preheating makes possible, for the 
first time, the high-speed produc- 
tion of very thick molded pieces.” 
And since heating is uniform regard- 
less of thickness, preforms weighing 
several pounds can be heated quickly 
and easily. Large parts can now be 
molded on standard presses. 


Reduce Mold Damage: According 
to Bakelite, mold pressures are re- 
duced 30% to 40%. This, together 
with the complete plasticity of the 
molding material, means freedom 
from mold - damage, resulting in 
lowered mold costs and the elimina- 
tion of costly shutdowns due to dam- 
aged molds. In some cases, less 
expensive molds may be satisfactory 
as a result of the high plasticity of 
the molding material. 

Reduced mold cost naturally 
means more molding jobs become 
practical—especially short runs. 


Write for Details: RCA engineers 
will be glad to consider your pre- 
heating problem. Send the coupon 
below, or write, stating your prob- 
lems or questions, to RCA, Elec- 
tronic Apparatus Sec. (70-36), 
Camden, N, J. 


Listen to “THE MUSIC AMERICA LOVES BEST” on the RCA program 
every Saturday, 7:30 P. M., E.W.T., Blue Network 


RADIO CORPORATION 
OF AMERICA 


THICKNESS VE VERSUS pune be 
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@ How curing time is speeded for molded pieces of various 
thicknesses with electronic preheating: (A) non-preheated; 
(B) oven-preheated; (C) electronically preheated. Courtesy 
of the Bakelite Corporation. 


BUY MORE WAR BONDS 


= “Engineering Dat Data Fa ae P”"—a quick 
way to tell us your needs 

[] Bulletin on “RCA Electronic Generator 
Model 2B” 

[] “Electronic Heat Speeds Plastic Mold- 
ing”—a semi-technical article 


Gentlemen: Please send the items checked to: 


e 
* 
o 
» 
3 
RCA, Electronic Apparatus Sec., Camden, N. J. a 
c 
a 
2 
a 
» 
e 


70-36 
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LINCULN 











- Woders WAY 
TO LUBRICATE 





\ 
1 
! 
! 


\ all types of machinery ms 








The Lincoln modern method of centralized lubrication, 
makes it possible for all bearings on one machine, or on 
a series of machines, to be lubricated from a central source 


without stopping the machines. 


The Lincoln Centro-Matic System consists of a number 
of Centro-Matic Injectors—one for each bearing—and 
hand-operated, or a power-operated Centro-Matic Lubri- 
cant Pump, The system is easy to install and will help 
increase your plant efficiency, not only today, but for 
years to come. 

! WOULD LIKE TO HAVE FREE BULLETIN 

On Lincoln Centro-Matic Lubricating Systems. 

Name 

Title 

Company 


Address 
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ERE’S a new low-pressure, high- 
strength plastic laminate with al- 


has high dielectric strength as well. 







At present, Marcolite is being manu- 
most unlimited possibilities. Marcolite factured solely for high priority, mili- 
can be formed in large assemblies, in tary use. However, we urge you to find 









virtually any size and shape, and color. out now how this revolutionary new 
It’s almost completely resistant to sol- _ plastic can be tailored to suit your fu. S®NO FOR FREE BOOKLET 
vents; stable at —70°F or +300°F; highly ture needs. For complete details, clip properties possible 
resistant to abrasion; and in addition the coupon for descriptive booklet. ieee 
EE Oe Ae 
CONTINENTAL CAN COMPANY, INC. |! aa 
2 : Plastics Division, Dept MPI { 
MOLDED PLASTICS: Bs a! l 
PLASTICS Reynolds Molded Plastics : Cambridge, Ohio | Please send me your free booklet 
. that tells about Marcolite 
of LAMINATED PLASTICS: . a 
ARAERAIE continental Can Company, inc.-Chicago | ,..... f ! 
New York. Los Angeles I ; 
| Firm Name 
! Add | 
ddre» | 
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It is vitally important, in choosing a custom molder, to employ one who offers a com- 
plete, well-rounded service. At Watertown, we offer a combination of services from resin 
making and formulation of Neillite materials to final buffing, polishing and fabrication. Com- 
pression, injection and transfer molding are employed in the shaping of our own Neillite 
materials, ureas, melamines and all the other standard thermosetting and thermoplastic 


materials of other manufacturers. 


Our techniques, based on 29 years of experience, utilize the most advanced methods of 
molding and testing plastics. Our many presses are capable of forming small and large shapes 
of intricate design with inserts embodied. Our engineers offer comprehensive assistance— 
from designing shapes and choosing materials to final assembly of the molded sections—and 


give personal attention to each detail every step of the way. 


Whatever your problem in plastics, consult The Watertown Manufacturing Company, 
1000 Echo Lake Road, Watertown, Conn. Branch office — Cleveland. Sales offices — New 
York * Chicago * Detroit * Milwaukee. 


UETMCOWN 


A NAME AS OLD AS THE PLASTICS INDUSTRY 











Varcum Bonding Resins 
give custom-made stamina to 
Industry’s grinding wheels 


It may seem a far cry from those innocent looking particles of abrasive grain—to 


a high-speed grinding wheel which cuts away the hardest alloys. 


But it's not such a big step. Not with custom-made Varcum Resins bonding the 
grain into a permanently cohesive mass. Varcum Bonding Resins are formulated 
to meet each specific wheel requirement, whether it be a fine-grain precision 
wheel or a coarse snagging wheel. Varcum research technicians are equipped 
through specialized experience to work with you on your present and future 


bonding problems. Your inquiry will receive prompt attention. 
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EACH AND Every 40¢CEd Cavity 





MUST BE RIGHT 


Beautifully simple, this idea of hobbed cavities for plastic molds. Merely 
prepare a hob, precisely like the part to be molded, and press it into the 
required number of blanks—and you have your cavities! If only that were 


all there were to it! 


Midland’s experience, accumulated through years of specialized service to 
the plastics and die casting industries, has uncovered the answer to many a 
problem, such as what steel, what pressure, how to harden—so that the care, 
skill and time of the die maker and engraver, expended on the hob, will not 
come to grief in some unforseen development in the steps that follow. Users 
of molds who rely on Midland for hobbed cavities appreciate the advantage of 
having this experienced, centrally located source of precision molds and dies. 


Today” explaining some of the reasons you will profit by 





Send for a copy of our recent publication,“ Shaping Tomorrow 


sending your tough mold jobs to Midland, Write for it today! 


Steel Stamps * Hobbings * Pantograph Engraving 


/ 


* 


fe [VIIDLAND DIE AND ENGRAVING COMPANY 


1800 W.BERENICE AVENUE « « «+ CHICAGO 13, ILLINOIS 

















Practical for Thermoplastics; Preferred 
for Thermo-setting Plastics 


@ Finishes both curved and flat 
surfaces 








@ Reduces flow, discoloration, burn- 
ing, dust and loading of belt 


@ Leaves no coarse tool marks to cause 
cracks or checks in urea plastics 


PORTER-CABLE 


Wet-Belt SURFACER 


overcomes the low heat conductivily of plastics; banishes 
the rapid heating of finishing tools 






















No matter how thick the flash line, or how deep the surface scratches; 
no matter whether you are finishing flats or radii to approximations or 
precision limits, no matter if you are “hogging off’’ cold-molded pieces 


to true dimensions this Porter-Cable WET-BELT Surfaces will handle 


the job—-faster, more economically and to more rigid specifications. 


More—there’ll be no noticeable flow, discoloration, burning or dust. 
No heating or loading up of the belt. No softening of acetate butyrates, 
ethy! celluloses, styrenes, acrylics or vinyl resins. 


The B-6GW model features a flexible belt, which in combination with 
a shaped and flexible-face platen, enables close finishing of complex 
and difficult contours with a single pass. A combination that is especially 
efficient on high-volume, multi- 
ple-part production. Arbor fix- 















tures enabling the part to turn 
with the belt, assure true round- 


# | 





ness on cylindrical parts. Model AG-8 is « high-pro- 


duction machine for close 
limit work. Easy to use, it 


Model G4 is espe- 
cially useful in han- 
dling small parts, re- 
finishing rejects or 
oversize parts, or 
taking off sprues and 
gates. Machine may 
be used with belt in 
horizontal position 


enables green and semi 
skilled operators to finish 
true flats to close limits of 
flatness and parallelism 
Single pieces can be fin- 
ished free-hand, or mounted 
in gang jigs for simultane. 
ous finishing of several 
parts in one pass 


PORTER-CABLE MACHINE CO. 
1606-7 N. Salina St., 
Syracuse 8, N. Y. 


Name Title 


Company 
for a free copy of our latest handbook, ‘‘A New Precision 
Machining Method.” It describes new and highly efficient 
ways of speeding flow of your product from the presses to 
the packing boxes. 


Address 


anew ewenabenanénancananasamenet 


; 
| 
| 
| 
| 
| 
| 
Please send me a copy of ‘‘A New Precision Machining Method.” 
| 
| 
| 
| 
| 
| 








Accurate Weighing—the 





EXACT WEIGHT 
Scale in a plastics 
molding operation 
on the west coast in 
the plant of Mc- 
Donald Manufac- 
turing Co., Los An- 
geles, California. 


Secret of 


de it the Exact 


Good Plastics start with skillful, 
careful ingredient compounding. 
The finished product is materially 
affected by this first operation. 
This operation requires skill and 
the right tools in the form of 
weighing equipment. Plastic in- 
gredient compounding requires 
accuracy—-utmost accuracy. In 
order to get on with the work it 
requires speed as well. That is 
why EXACT WEIGHT Scales are 
so popular with the industry as a 
whole. They deliver both every- 
time. Other uses include color 
blending and check-weighing of 
finished molds. 





650 W. FIFTH AVE., 
Dept. AC, 1104 Bay St., 
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THE EXACT WEIGHT SCALE COMPANY 


COLUMBUS 8, OHIO | 
Canada 


Toronto, 


Good Plasties... 





“HELLO BOSS— 


TELL THAT NEW GUY 
TO KEEP USING 


THE CAMBRIDGE’’ 





Guessing mold temperatures may cause loss of both labor 
and material from soft centers, off colors amd warping. With 
new help, new powders and new requirements for plastics, 
it is more important than ever before to use the Cambridge 
It is so simple to use even inexperienced 


Mold Pyrometer. 


help can use it effec- 





tively in determining 











temperatures of mold 


ofn 
zZ>rc 
om~< 


cavities. B 








CAMBRIDGE 


F aX Mold « Roll « Needle 


PYROMETERS 


Single Purpose 
Instruments 





Bulletin 194-—S gives details of these instruments. 
They help save money and make better plastics. 











ICTORY 
WILL BE OURS 


BY PULLING TOGETHER! 
We are here to serve our 
Country, and Customers 
Old and New, by Providing 
High Quality Molded Parts. 
Our trademark stands for justice, 
and is backed by an engineering 


staff cf more than thirty years ex- 
perience. 


This background.is yours for the 
asking. Consult us with your 
problems, small or large, simple 
or complicated. 


Compression and Transfer 
Molding of Thermosetting 
Materials Is Our Specialty 


PLASTIMOLD, INC. 


ATTLEBORO, MASS. 
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Susie Smith becomes an artist / 


Meyercord Decorative Decals enable production-line workers 
to decorate thousands of units — beautifully and uniformly — 
in the time formerly required by an artist to handpaint one. 
Meyercord Decal Decorations produce hand-painted effects 
...give your products that extra eye-appeal which assures 
extra buy-appeal . .. with mass-production economy. Obtain- 
able in any design, size and colors. They're washable, durable, 
inexpensive and can be applied on any wood, metal, plastic or 
glass. Decorate your post-war products this modern Meyercord 
Decal way. Address all inquiries to Department 21-7. 


Buy War Bonds...and Keep Them! 


MEYERCOR 


THE MEYERCORD CO., CHICAGO 44, ILL. 
SALES OFFICES IN PRINCIPAL CITIES 

















WESTFIELD 2-4300 


PLASTICS COMPANY 





WESTFIELD, NEW JERSEY 
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New STOKES 50-Ton Hydraulic 


Completely Automatic Press 


® LARGER PIECES 
® MORE PIECES 
® HIGH SPEED OPERATION 








oof auromen” 











OUTSTANDING FEATURES 


Automatic Cycle Controller, the “brain” of the machine, for 
split-second timing of every machine operation — proved 
in hundreds of Stokes Completely Automatic Presses in 
the country’s leading molding plants. Cycles have been 
reduced as much as 50% or more. Human errors are 
eliminated. Every piece is identically molded. 


Super-Sensitive Trap or checking device — sensitive to the 
fraction of a gram. The “heart” of the machine that 
checks every molded piece made. Failure to eject — lack 
of material—or any other irregularity stops press in- 
stantly. The pieces literally “run the press.” The only 
proved and foolproof method of operating a Completely 
Automatic Machine. 


Multiple Feed with micrometer adjustment. Capacity up 
to 48 cu. in. 


High Speed Operation. Opening and closing at the rate of 
100 in. per min. with controlled final compression speed 
adjustable to the flow characteristics of the molding ma- 
terial. 





One Man Operates a Score of Presses. Completely Auto- 
matic, this press requires only a minimum of molding 
labor. Once set up, one man can attend a large battery 
of presses as only attention required is to keep hoppers 
filled and to remove accumulation of molded pieces. 


Low Power Requirement. Only 2 hp. motor required to de- 
velop full 50 tons press capacity. 


Self-Contained, Self-Sufficient. Electrically powered and 
heated. Requires only electrical and compressed air con- 
nections. 

Write for Complete Information 


F. J. STOKES MACHINE CoO. 
5934 Tabor Road Philadelphia 20, Pa. 
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0s wheal Counts 
Cane of unusual ability in the injection mold- 
ing of thermoplastics are meaningless . . . unless 
backed by evidence of ACTUAL ACCOMPLISH- 
MENT. In this respect, Standard Molding Corpora- 
tion has one of the industry's really unique records. 

Above are shown but 41 of the hundreds of plastic 
parts that Standard has successfully produced by the 
injection molding process. Many of these are delicate 
instrument parts for fighter aircraft . . . parts which 
must be turned out on a mass production basis, and 
yet conform to the micrometric tolerance demands 
of the Air Forces. 

The manufacturing and engineering skills that 
made these plastic achievements possible are now 
available to you in the development of your present 
and postwar products. For expert and detailed 
analysis by the Standard Engineering Staff, mail us 
your blue-prints today. 


STANDARD MOLDING CORPORATION 
Dayton 1, Ohio 



































Pe eCtAcis ts 


INJECTION 
MOULDING 


THE 


GROTELITE CO. 


INCORPORATED 


GRANDVIEW & LAFAYETTE AVE. 
BELLEVUE, KENTUCKY 
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[4 New Dillon-Beck book- 
let containing unusual! 
case histories showing 
how a complete mold- 
ing service efficiently 
produced many items 
valuable to the wor 
effort. 
You'll find these indus- 
trial news-stories inter- 
esting and informative. 
Write today for your 
free copy! 



















BREE SF 
BECK MANUFACTURING COMPANY 


ENGINEERS DESIGNERS MOLDERS 
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tough 
GEMEX RIVET SETS 


are made of 


GRAPH-MO STEEL 


Steel must be able to take a high smooth 
tinish to prevent scoring of rivet heads and with- 
stand a terrific beating to meet the high standards 
of the Gemex Co., makers of custom made rivet sets. 
That’s why they use Timken Graph-Mo Steel. 


A smooth mirror-like finish can be produced on tools 


made of this fine performance-proven steel. In addi- - 


tion Graph-Mo has a high responsiveness to heat 
treatment, enabling skilled Gemex workers to make 
tough, strong tools of extreme accuracy that have a 
remarkably long service life. 


Whenever you have a tool or die problem use one of 
the five famous Graphitic Steels, Graph-Mo, Graph- 
Tung, Graph-Sil, Graph-Al or Graph-M.N.S. They 
have excellent wearing properties, they machine at 
least 25% faster than competing steels and have less 
tendency to score work. Important factors today that 
will be equally important when preparing for keen 
Post War competition. Steel and Tube Division, The 
Timken Roller Bearing Company, Canton 6, Ohio. 
117 ¥ request on your firm's letterbead will bring a fully 
illustrated booklet that contains complete information 


LOAN about the five performance-proven Grapbitic Steels. 






















TIMKEN 


GRAPHITIC STEELS 














g- barry 


NEW YORK CITY 














MOLDERS of Thermo-Plastics: TOOL & DIE Department: 


Custom molders with diver- Technical knowledge that 
sified production experience saves you money 


ENGINEERING Department: PLANNING & SALES Dept.: 


Working with you before and Proper planning with creative 
after production starts ability 





NUMBER 1 
OF A SERIES 





Each month we offer a brand- 
new, plastic “whatnot.” We 
will gladly send one of each 
fo you, without cost or obligo- 
tion. Write to the address 


ACTUAL . 
given below. 


SIZE 













Pi i a a eS OtVISION OF 
NATIONAL ORGAN SUPP 


° 
ty €O + ERIE, PAs 








“Dig a well before you are thirsty.” 
—Chinese Proverb 


RECTO 
MOLDED PRODUCTS, INC. 


CINCINNATI, OHIO 
Melrose 6862 


DETROIT 
L. S. HOUSE 


3-167 General Motors Bidg., Madison 5781 











a ~6ATLAS Type“E” 


High Pressure Reducing Valve 


is now being used with utmost satisfaction 
in numerous plastics plants throughout the 
nation. Orders for additional valves are 
being received nearly every day—and 
there is no better proof of satisfaction 
than repeat orders. 


This extraordinary valve handles air, 
water, or oil at pressures up to and in- 
cluding 6,000 lb. per sq. in. without shock. 


Try one. The chances are that you, too, 
will be ordering more for those pressure 
reducing jobs that you now consider dif- 
ficult. 


How is it made? 


Its construction is not a secret. Our specialty 
for nearly a half cen has been and still is 
“Regulating Valves for Every Service.’ Hence 
its excellence. Its ign is based on the latest 
and best principles. Every detail is up- te. Forged Steel Body. 
Internal metal parts entirely of stainless steel. A formed packing of 
special material superior to leather is used which is immune to all fluids 
commonly used in hydraulic machinery. The p-essure on the seat is 
balanced by a piston with the result that variations in hgh initial pres- 
sure have little effect on the reduced pressure. 


For other ATLAS plastics plant products see the partial list in our 
ad in the January 1944 issue of MODERN PLASTICS. 


Al LAS VALVE COMPANY’ 


[REGULATING VALVES FOR EVERY SERVICE] 


277 South Street, Newark, N. J. 
Representatives in principal Cities 
















































Way to Kill daos/ 


Just tap them on the head with our 
new screw driver handle! This handle 
is solid and tough—well grooved to give 
added turning strength to the fingers 
and hand. 


Handles for refrigerator drawers, pa- 
per cutters and other purposes are a 
specialty with us. 


Write us about your post-war handle 
needs. 








STANDARD 
BASES FOR 
INJECTION MOLDS 





Detroit 
Mo.p 
ENGINEERING 


DepenpaBLe 
Mo.pine 


Equipment 


DesiGNeD FOR 

Maximum 

Erriciency 
DIMINISHES 


MoLD MAKING 
Errors 


DELIVERS 
More 
ECONOMY 





CAVITY RETAINER 
PLATES FOR 
COMPRESSION AND 
INJECTION 

MOLDS 





v 
ao 4 « 


STANDARD EQUIPMENT FOR PLASTIC MOLDS 
Send your name ...oand a copy of DME 
NEWS will be mailed to you monthly. 





DETROIT MOLD 
ENGINEERING COMPANY 


4837 WOODWARD AVENUE . DETROIT 1, MICHIGAN 
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Have you 


re Miite)ie, 


problem ? 


INE electric furnace steels. Disston Plastiron 


and Plastalloy are made to fine tool standards and 
are ideal materials for plastic molds. They have a low 
carbon content— excellent for difficult shapes —are 
thoroughly clean and uniformly sound — produce 
cavities — carburize evenly — 


unusually smooth 


and will withstand extreme hobbing. 


Engineering 

Coopera t20N...Disston metallurgists and engineers 
will gladly cooperate in adapting Plastiron 
to your present methods —ahd will help 
you with postwar planning. Write fully to 


Henry Disston & Sons, Inc., 734 Tacony, 
Philadelphia 35, Pa., U.S.A. 
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Custom Molded Plastics engineered by Midwest, consist 


ently measure up to exacting specifications and require 






ments. Address your inquiries to MMM, confident that you 






are consulting an organization skilled and experienced in 






precision techniques for the production of plastics 






AND MANUFACTURING a TN 
me) 


331 NORTH WHIPPLE STREET « CHICAGO 12 


QUICKLY AVAILABLE 
AT A STOCK POINT NEAR YOU! 


Armour’s 332 stock points mean 
fast, dependable service for your 
present and future glycerine needs. 


CHEMICALLY PURE or U.S. P.... A high grade, water-white glycerine 
meeting the requirements of the United States Pharmacopoeia. Suitable for 
use in foods, pharmaceuticals, cosmetics or for any purpose where the high- 
est quality is demanded. It has a specific gravity of 1.249— 25°C./25°C 


HIGH GRAVITY. 
specific gravity of 1.262 — 


. A pale yellow glycerine for industrial purposes with a 
15.5 °C./15.5 °C. 


DYNAMITE... A yellow glycerine made especially for the explosives trade 
It has a specific gravity of 1.262— 15.5°C./15.5°C. 


YELLOW DISTILLED ... A yellow glycerine for industrial purposes with 
a specific gravity of 1.259— 15.5°C./15.5°C. 


ARMOUR AND 


1355 WEST JIST STREET 





COMPANY 


CHICAGO @&, ILLINOIS 
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: An 8-opening 700 ton steam Platen 
Press with 40” x 40° Platens. © 


apr SSES AND VALVES FOR EVERY PURPOSE 


/ TLE =f i whIC)f | 400 CHESTNUT STREET 
. LJLJ, PHILADELPHIA 5, PA 

























































UII) EXTRUDED 
WODERLS THERMO 
- PLASTICS 
PLASTIOS for 
stapes poe WAR WORK 
advance of production with plastic models. | an d 
a ears eee ||| | Essential Civilian 
a Try us on your next item. We also build Applications 
rine injection, compression and transfer molds. | oe 
igh- | Mitotane 
ith « Strips — Tubes 
ade. - om Made to Order ONLY 
oT | Death, Qucatene"- Pome 
| AMERICAN PLASTICS CORP. 
225 West 34th St. New York City 1 
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MODERN LABORATORY MILLS 
DESIGNED FOR MODERN PLASTICS 


These New Thropp Laboratory Mills are specially designed for use 
with new plastic materials requiring temperature milling. 
pS ai ee The mills are equipped with flood lubricated fully bronze lined roll 
= bearings with oil Klosure Seals on each end to prevent contamination 
of the stock. 
We manufacture a complete line of mills and calenders. Send 
for illustrated specification sheets and prices. 





















New Thropp Labora- 

tory Mills and atodess 

can now be equipped with G. E. 

THY-MO-TROL Drive, providing wide speed 

range and close speed regulation from A. C 
source of supply. 


WM. R. THROPP & SONS CO. 


Trenton, New Jersey 














IDEAL 
SCRAP 
GRINDER. 


FOR 


CRAMPED 
QUARTERS Rabbeting PMinlalnis 








a eek Panels for Smooth fit 
Bell a Jeet | im Metal Frames 


cceupier min =| wl fOb for the CARTER 


Special design $5A Table Shaper 


gives maximum 








~ soy on For perfect streamlining, transparent 

ce ares plastic panels must set in metal frames 

Has 2-belt bey fowl 2 H.P. ball bearing motor, with a smooth flush fit. The necessary 
7 solid teol-cheel knives, rabbet around the edge is cut fast, 

sturdy cast construction, ss interchangeable screens, clean, and to accurate dimensions on 
removable bin and baffled hopper the Carter SSA Table Shaper. Most 
Send for prices, FREE ra catalog of 13 models. sha and contours can be handled 


with simple jigs. 

The 1 H.P. motor unit on the Carter 
SSA can be tilted 45° backward, 25° 
forward to permit all types of cuts. 
Write for details. R. L. Carter Div., 
The Stanley Works, 175 Elm Street, 
New Britain, Connecticut. 


CARTER savinc TOOLS 


eBALL&JEWELL*~— 


20 Franklin Street Brockizva, MN. ¥. 
ef Patent Rotary Cutters 
or get in touch with 


mearest representative. 
CERCAG a Tohlousch & Suse, DOPE, Ge Lumerborry's Sons 
Moore Mach °. & RAN. 
Chey Meck Sties Coil ei MINNEAPOLIS MINN: Boyd & Walker, 506 













North ND: Standerd Tool Co., Leominster 
Mass. NEW YORK: a Seta age gy So re 
Larrimore res WICHITA RAN. Floid Air Engineering Co. ve 
LORRY ONT a eaen Seningens Cp. Ud. 
CANADIAN AGENT: Williems & Wilson Ltd., Toronto & Montreal, Canede 

















3-M METHOD OF FINISHING PLASTICS 











f) ) 


HYDRAULIC 


[7 Plastics Molding Presses 
can be equipped with pull-back or 


push-back cylinders and knockouts Fe N De, 


od 

x 2 

NO BURNING... ~ 
NO SCORCHING... 

NO PLASTIC FLOW... 


Just a Fast, Economical Finish 


for ejecting molded pieces. 
Write for quotations—giving size of 
platen and opening required for the 


press or presses needed. 












Tue high speed application of 
a perfect finish is the 3-M 
Method’s contribution to the 
plastic industry. Flashings and 
other molding imperfections 
are removed without a trace 
of scorching or plastic flow— 
dustlessly, too. 





































* * The 3-M Method leaves 
vw your product perfectly finished 
bulletins de- and properly prepared for a 
scribing any of high luster packed with sales 
the following appeal. If you have a plastic 
EEMCO finishing problem, let our years 
Machinery: of abrasive experience suggest 
Mitts a solution. 
REFINERS 
WASHERS 
EXTRUDERS 
STRAINERS 
PRESSES 
CALENDERS 
TUBERS 
CRACKERS 
* * * 





























: MPRA | 

| Gentlemen: We are interested in | 

I finishing Plastics |_| Gloss|j Metal | | 

E, i: Nome 

RIE ONGINE & FG. 0, 3 sim 7 ol 
j City Zone Siote_ o 


953 EAST 12th ST., ERIE, PENNA. 


fee ce oe es ee oe oe BUY MORE WAR BONDS! = = oe oe oe 
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PRECISION UNIFORMITY 
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Precision in production and testing assures 
_ the maintenance of exacting specifications on 
all our compounding materials... This fact 
- can be of vital aid to you in protecting the 

results of your plastics production ... Write 

for complete data on these materials. 


Automatic Button SE, 
Standard Tool Go. || cuminates: 


are lll to by the MANPOWER 
ARMY-NAVY “E” Flag | | PROBLEMS 


Tuts compact 
automatic machine 
punches fins and 
| # cleans holes of Urea, 
Phenol and Melamine buttons. 
Completely automatic it saves count- 
| § less man-hours of work and per- 
| f forms with perfect efficiency. Can 
| 8 be set & re-set to handle all sizes. 3 models: 





























for excellence in the Model S accepts sizes 12 to 34; Model SP accepts 
production o Ske fly = None 
GAGES 
and 
INJECTION and TRANSFER | 
types of molds for | 
ALL KINDS OF PLASTICS | N 
| 386 FOURTH AVENUE NEW YORK, N. Y. 
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FIGHTING for our FIGHTING FORCES 












PUT THESE 
SKILLED MECHANIC 


PULLING ah) 


LIFTING 

























MOLDED PLASTICS, Inc. 
eee ay ae ; 


Dexter ” Michigan — 


ih a 






PUSHING 








A les ok re By 


COMPRESSION + INJECTION + EXTRUSION 


5° 





| STRAIGHT UNE 
TWRUST REDUCED 





 e 


e On 1001 jobs Hanna Cylinders sim- 
plifyand improve operations—save time 
and labor—help increase production. 

Where can you make use of Hanna 
Cylinder Power as suggested in these 
illustrations? 

Write for Hanna Cylinder Catalogs 
No. 230 (low pressure cylinders) and 
No. 233 (high pressure cylinders). 






: ipti ll us 
o was and description and te 
aco py ilable. All informa- 
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NEW PRODUCTS DIVISION 
HANNA ENGINEERING WORKS 
m>/m DESIGNERS FOR 1765 ELSTON AVENUE « CHICAGO 22, ILLINOIS 


INDUSTRY, INC. Berita cease os 


-_ 2915 DETROIT AVENUE + Dept. P-6 + CLEVELAND 13, OHIO 
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p METAPLATED i 


RACTICALLY any intricate commutating surface, 
either flat or round, can be obtained by Metaplating 
in the grooves of an insulator. The plating is brought up 
flush with the surface regardless of the depth of groove. 


Commutators having conductive surfaces as ncrrow as 
.005 inch are readily Meta- 
plated. oem 


Our engineering depart- 
ment will gladly assist you. 


Thé Slip-Ring, illustrated on the 
t, shows how Metaplating 

s a ticklish assembly 
job. Close fitting Slip-Rings are 
into @ one piece plastic 


2 





/ 


COMPAN Y 
205 West 19 Street 
New York Il, N.Y. 


Metal Plating on Plastics 


- 


METAPLAST Process Patented 
U. S. and Foreign Patents 
TRADE MARK REGISTERED 
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INJECTION, COMPRESSION, OR TRANSFER TYPE 
1 Our customers (list on request) include many 
of America’s most prominent molders. 


2 In ovr organization are nationally-known 
authorities on plastic molds and molding. 


3 Expanded facilities insure prompt delivery. 
Your inquiry will receive immediate attention. 





Raymond Laboratories BOOST 
OUTPUT OF PLASTIC MOLDS 


che Baas £4 





@ This modern factory, Raymond 
Laboratories, boosts production of plastic 
molds through use of Despatch ovens for preheating 
plastic pre-forms. This recirculating type oven is speedy 
and maintains even temperature throughout. Automatic 
temperature control requires no attention from operator. 
Photo shows standard model. Other models available 
with swinging flap-doors or removable drawers. Write 
for details today. 


PROMPT DELIVERY ON AA3 ORDERS! 


DESPATCH 


OVEN COMPANY Minnear 









































THERMOPLASTIC 


MATERIALS 


GERING PRODUCTS INC. 


North Seventh St. & Monroe Ave., KENILWORTH, N. J. 


Headquarters — 
for reclaiming Thermoplastics including 


ACETATE BUTYRATE ETHYL CELLULOSE 
STYRENE & ACRYLIC OR VINYL RESINS 


SCRAP 











We Reprocess for You or Buy from You: 


We reclaim thermoplastics that are off-size or off- 
standard, including factory residues or scrap. 










Turning Waste into Usable Materials: 


We are a source of supply for manufacturers who 
need clean and graded re-processed plastics. These 
are suitable for many applications where VIRGIN 
materials are not essential or cannot be obtained. 





Chicago Office: 622 W. Monroe St. 
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Patented construction of famous ‘Safety Strain’’ insulators 
is guaranteed against failure under great stresses. These 
insulators will withstand unusual vertical and horizontal 
tension. The entire insulator may disintegrate but the 
inserts never pull apart. 

‘*Safety-Strain’’ insulators are manufactured of our own 
special material, giving the finest electrical insulation. 
**Safety-Strain’’ insulators are made ina complete range of 
sizes. 

In addition to producing stock moldings, Insulation Manu- 
facturing Company is well known for its custom, precision f 
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molding for all industries. Write or phone our engineers. 4 
is 


INSULATION MANUFACTURING Co. 


CUSTOM MOLDERS OF PLASTICS FOR INDUSTRY 


Tl New York Avenue Brooklyn, N. Y. 
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A SYMBOL 
OF FINEST 
CRAFISMANSHIP 
IN PLASTICS 


ENGINEERED BY IDEAL FOR 
INJECTION-EXTRUSION MOLDED 


PRECISION aye tel: ND TRUE 


Yes, we're waxing poetic... because 

we're feeling good because everyone 

tells us our work is tops. And no wonder 

here at Ideal Plastics, our entire production 
and engineering staff are devoted to the prin- 


ciple of perfection in plastics 


IDEAL PLASTICS CORPORATION 25:10 sare ave. ton ISLAND erty, N.Y. 


PHENOPREG geades gor 


Specification Laminated Phenolic Stocks 


For Pre-Heating and Drying Plastic Powders! 
MANY OUTSTANDING FEATURES! 


Fully inclosed with s : ps ‘ Capacity sixty pound 
easily removable ’ per hour 
panels. — 

* 


a eee as 
eee wae . 
— - 


Detachable 75 pound 
hopper with adjust- 
able gate. 





Lamp-Sever Shock 
Absorbers 


ind ’ Blower fan pushes 
~ weer errs j 4 
TS MIELE PEER AP SESS Heavy metal vibrator ’ fumes out through 
Po age trough 15” wide with id 
, wide fireplace type 
electronic variable chimney 
flow control. 


Calibrated auto-trans- oe 4 Handle pens, one 

er, operative : - above the other, hold 
from either side of . ten pounds each 
machine provides Also removable from 
perfect 











heat control. either side. 








INFRA-RED @ Detachable from Bench-Truck for over hopper suspension 
INSULATED Angle teed trough furnished to deliver material from either side. 
REFLECTIVE insulated-Refiective Infra-Red eight lemp heat pane! with 4 
Vineweod 1-6200 Ezat switches for 500, 1000, 1500 or 2000 watts. 


DETROIT WAX PAPER CO. ae acicsce 0: 
ap x natn INFRA-RED ENGINEERS & DESIGNERS 


1721 Pleasant Avenue, River Rouge 18, Michigan 
1633 E. 40th Street Cleveland 3, Ohio 
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BLOODHOUND BLOOD? 


Unless you have that old tracking instinct 









that goes with drooping ears and a long ww Vitiaeli mat) tie tae) t5 INC. 

nose, you probably want to spend as little 

time tracking down deliveries and reasons durable sheet material in which printed lettering, designs 
me : or diagrams in black, white, and colors are permanently 

why-not as possible. laminated: cannot remove or erase. Opaque or Translucent 


When you order something from your 


molder—if your molder happens to be us— 3600 Potomac Av « Phone: CAPitol 1500 + Chicago 51, It 





you will not have to develop any hunting 
instincts to make sure your work gets out 
on time, gets to you on time, or is the way 


you want it to be. 


We guarantee you will like our work and 
that you will not have to sic your dogs on us. 
Mack Molding Company, Wayne, New Jer- 
sey; Arlington, Vermont; Waterloo, P. Q., 


Canada. 
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LAMICOID FABRICATORS INC: 


Midwest Fabricators. for Mica insulator Ca 





MOLDED Specialists in laminated f°’ 


aan phenolic materials fibre and papers fr 
V «Engraved and Graphic Lamicoid “0 e 
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JOEY-ON-THE-JOB SAYS 


OMAC 


HEAT-RESISTING GLOVES 


Workers in PLASTICS pracse these opecial 
protective gloves 


A special pile-knitting machine 

achieves these gloves which are 
guarding the hands of workers in plastics 
. «. and the gloves are particularly help- 
ful in the handling of hot molds. This 
extraordinary Jomac fabric is a loop- 
finished cloth that is thick with air-cells 
which dissipate heat. Sturdy and extra- 
long wearing, too. Jomac Gloves can be 
laundered repeatedly, kept clean .. . thus 
guarding workers against skin infections. 


TEST THEM! 


Try JOMAC GLOVES on your stiffest jobs. Test them 
for heat-resistance, for wear, for washability, for 
economy, for increased production. Write for full details. 


JOMAC 


INDUSTRIAL GLOVES 
C. WALKER JONES CO. 


ibert Stre 


| r ? Jaliiciel ‘Iphi a 38,Pa 





MODERN PLASTICS 


FOR ee ai 


IRMLLE HOHESIUES CORT 


261 Fabyan Place, Newark, N. J 


DO YOU KNOW... 

All of the Advantages ofInjra-ed Ray 
Daying with NALCO DRITHERM 
> Carton Gilament Lamps? 


Remove Moisture from Plastics Quickly 
and Cheaply with Nalco Infra-Red Lamps 












Use Nalco Dritherm Lamps for 
efficient results . . . available in Inside-Sil- 
vered (self-reflecting) or clear glass types. 


Learn all of the advantages of the Infra- 
Red process for plastic dehydration. 








ay of inke-Red Conveyor Belt Sides dropped to show arrangement of 
for removing moisture fom Inkte-Red light bank and matericls 


Ly material prior to molding. pessing under iight conveyor belt. 


North American Electric Lamp Co. (i!) 


1012 Tyler Street St. Louis 6, Missouri 























DESIGNED 


for Service 
Wherever the K & J Trade Mark is 


seen, there you will find convincing 
proof of efficiency in 


HIGH GRADE 
PLASTIC MOLDING 


EDs 
9 
x 
” 
~ 


TRADE MARK 


KUHN & JACOB MOLDING & TOOL CO. 


—_ a 


ee. 





—— 








1200 SOUTHARD STREET, TRENTON 8, WN. } 
TELEPHONE TRENTON 5391 
55 WEST 42nd STREET, NEW YORK 18, N.Y 


SP: Cablic Molding i 








CLOSING NOW 


Condensed — for your and your cus- 

tomers’ purchasing needs. Elast:c — 

for your advertising. For book price 
and space rates, write Dept. F. 


Madras lineman: 
A DIRECTORY OF AMERICAN INDUSTRY 


18 E. HURON STREET - CHICAGO 
OFFICES IM PRINCIPAL CITIES 








UNPOLYMERIZED 


VINYL ACETATE 


(STABILIZED) 
2, amas 


CHO—C 
CH, 


Purity 99.5% Boiling Range 71.8° to 73°C. 


Vinyl Acetate can be 
polymerized to form 
resins with exceptional 
bonding qualities for 
“wood, glass, metal and 
fibre. 
Containers: 


410 Ib. drums; 62,500 Ib. tank cars 
For further information write to: 














Tomorrow — the element of unit 
cost is going to be a prime factor 
in the production of plastic items. 
And — it's important today, too. 
We'd like to tell you about our 


NEWARK DIE COMPANY, Inc 


Unique processing ma- 

chinery for rubber, 

= reclaims, plastic mate- 

rials, fillers and blends 

... comprises Mixers, 

Sifters, Cutters, Hammer 

Mills, Attrition Mills ... 

| and Conveying equip- 

ment. Individual Units. 

Complete systems. Engi- 

| neered and built to 
a requirements. 


Wr jetailed illustrated catalogs 


MERCER-ROBINSON COMPANY, INC. 


30 BHURCH STREET, NEW YORK 7, NN. Y. 


ORGANIC 
PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 
AGENTS + BLEACHING AGENTS 


LUCIDOL 


(SEMZOVL PEROXIDE 


LUPERCO 


(PEROXIDE COMPOUNDS) 


ALPEROX C 


(TECHNICAL LAVROTL PEROXIDE) 


SPECIAL ORCANIC PEROXIDES 




















HOLTITE 
—Phillips— 


WE build molds » a roma 
for all plastics 


More than 20 years of successful 


experience as toolmaker to leading 





custom and proprietary molders 


qualify us as your mold designer 







Yes, HOLTITE- 


and mold maker on your most ex- Phillips Screws and ¥ T ; 

acting jobs of plastics engineering. Bolts cut assembly time an 
average of 50°, with a comparable saving 

in cost. Now the accepted, time-proven 

fastening practise in all plants striving for 

MANUFACTURING smooth, uninterrupted production, these | 1 


Fi FOR PLASTICS COMPANY | modern recessed head screws and bolts 


N.J.R.R. AVE. * NEWARK, N. J 





provide many additional advantages and 
improvements. Power drivers can be used on more jobs 





. . Pilot holes eliminated for stronger fastening . . . Easy 


_ driving in difficult positions and angles . . . Fewer screws 

| required, or smaller sizes used on same operation. Other 

| definite advantages are obtained from HOLTITE-Phillips 

_ fastenings to improve your assembly and speed produc- 
tion. Specify HOLTITE on your next order. 




















With complete 
equipment and facil- 


ities for producing 
Special parts and 


; fastenings, we can 
efficiently meet any 

, requirement, exact 

to specifications. 
Send blueprint, spec- 


ifications or ‘staat. 


CONTINENTAL 


TO END ALL CORROSION PROBLEMS 


Saran is a tough thermoplastic originally made to replace 
such strategic war materials as aluminum, stainless steel. 
nickel, copper, brass, tin and rubber. Now found adaptable to 
a wide range of uses in product designing. food processing 
and wherever non-corrosive materials are necessary. Its in- 
sulating qualities, flexibility and ease of handling make it 
extremely valuable in installations dealing with oils, gases. 
air, water and corrosive chemicals, It is available in tube. 
pipe, sheet. rod and molded fittings. 
Technical Bulletin P-8 will be 
sent on request. Address Dept. SA 
Pat. No. 2160931 
HODCMAN RUBBER CO 


FRAMINGHAM, MASS 


Ei teh + 











i a th Wells 


SCREW COMPANY 
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The CARVER LABORATORY PRESS 


4 STANDARD FOR 
Ee RESEARCH AND 


Be si DEVELOPMENT 





.... IN THE COOPER UNION 


The crushing power of the Carver Labora- 

tory Press is here being put to use in the metallur- 
laboratories of the Cooper Union Schools of 
ineering in New York City. An instructor and 
one of his students are shown compressing metal 
wder, one of the hundreds of experiments per- 
ormed with the aid of the Carver Laboratory Press. 


This press has been long used in plastics research by 

ing firms, colleges and government laboratories. It is 

the standard press for making quick and accurate small- 

scale pressing tests ; for development, research and instruc- 

tion work ; for testing single cavity molds; preparation of 
samples, and even for small scale production. 


Original in design, the Carver Laboratory Press is 
small, compact, 


—has a pressing capacity of 20,000 Ibs. 

—weighs only 125 Ibs. 

—operates with self-contained hydraulic unit. 

—large accurate gauge of finest construction is rigidly 
mounted on base. 

—special gauges are available for low pressure work. 


Accessories include steam and eléctric hot plates and test 

cylinders or molds. Also standard interchangeable ac- 

cessories for general research—cage equipment, bearing 

plates, filtering equipment, etc. The press and certain of 
accessories are patented. 


PROMPT DELIVERIES . . . Send for latest catalog. 





FRED S. CARVER 
HYDRAULIC EQUIPMENT 
343 HUDSON ST.,NEW YORK 14 

















COLORS 


LIGHT FAST 
and 


PERMANENT 
REDS—YELLOWS—BROWNS 


SYNTHETIC 
IRON OXIDES 


REICHARD-COULSTON, INC. 
15 East 26th St. 
New York 10, N. Y. 


Factory — BETHLEHEM, PENNA. 





























POST WAR PLASTIC SALES 


..- Asound capital structure is 
required to finance broad post 
war markets. Alert manage- 
ment is investigating factoring 
—the streamlined banking 


of prosperous industry. 


BOOKLET ON REQUEST 


COLEMAN & COMPANY 


FACTORS + ESTABLISHED 1912 


468 FOURTH AVENUE NEW YORK CITY 
















































SS 


Moutp Makers AND Moutpers 







If you have any full or part time 
available for the making and running 
of compression or injection moulds, 


get in touch with us. 














HARRY BRODER «: 


2 > Oe PA. Beta Pow. 2h gee 























INORGANIC 
PIGMENTS 


plallice 


INSOLUBLE 
HEAT AND LIGHT RESISTANT 


Let us know the application .. . 
Color samples supplied on request. 








B. F. DRAKENFELD & CO., INC. 
45-47 Park Place, New York 7, N. Y. 


CME ~Drakenfeld 


213 






















JULY * 1944 

















24 MODERN PLASTICS 





Y 


ooo SSD AA.’WW WN 











V0, 


ykaHtce 
Laon edeuue RY” 


yy wr 


CONTRACT 


INJECTION ano COMPRESSION w 
THERMOPLASTIC ano THERMOSETTING » 


EXAMPLE OF ; 
WIDE SIZL ae 
RANGE and experience to 
give you the best in 
plastics molding of 
small ond large 
ports, in small or 
large quontities, ‘at 
reasonable prices 
QUOTATIONS 

on specific 

requirements 

without 
obligation 

















; y uy Ours is the plant behind 


many plants . . . molding 
plastic parts for numerous 
contractors who are supplying the 
Navy, the Army Air Forces, and the Signal Corps. 


Molding millions of precision plastic parts 
for the Armed Forces is still our big job, but we 
have the time, the equipment and a highly 
skilled staff to handle a limited number of new 


AUTOMATIC 
INJECTION MOLDING 


Small and large parts 


UP TO 17-OZ. 
SHOTS 


Lumarith, Tenite, Fibestos, 
Plastacelle, Crystallite, Lucite, 
Ethy! Cellulose, Polystrene, 
Lustron, Styren, Vinylite, 
Lealin, Cellulose Acetate ond 
others... all melded te your 
exacting specifications. 


“VICTORY 


MAN UFACTURI? de COMPANY 


1722 W. Arcade Place, Chicago 1/2, Ill 


TABI HED 1930 






gon 






promet DEL! 


ee oo 


Interphone "a BF 
and Component Parts 


contracts—and do a 
better molding job, 
on time. 

Whether for pro- 
duction now, or after 
the War, our engineers 
are ready to work with 
you immediately. 
Write us today and let 
us know your molding 


problems. 


Member; Society of 
the Plastics Industr) 





NOW IN PRODUCTION 

CD-318-A K-48 = PL-68 

CD-307-A PL47 = “A Plug 

CD-874 «6PL-S4 0=— ss BC-366 

M26 PLSS BC-347-C 
PE86 86 SW-141 

147 = *TD-3 


 TRAVLER KARENOLA 
RADIO AND TELEVISION CORPORATION 
1026 W. VAN BUREN ST., CHICAGO 7, ILL. 
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rustic wun | DY Rogan 


While molding and branding 
ae thet serve on all battle 
ronts, Rogan is also preparing 
for the peace that will follow. 
Preparing to meet the demand 
from peacetime industry for the 
many NEW applications of 
plastics. And, when Peace 
does come, get Rogan facts on 
how you can get faster produc- 
tion of plastic parts at less cost. 
Write now about your present 


War plastics and future 
eace products 





ROGAN BROTHERS 


CHICAGO, ILLINOIS 


2005 S. Michigan Avenue 






When the war is won—invasion 
over—the vast experience that 
we have gained in the develop- 
ment of molded plastics for war 
production will be yours for the 
asking. Our representatives will 
be pleased to help you modern- 

ize and improve the 


appearance of your 





post-war products. 


Write for additional information 





| hf 
CONNECTICUT 
Molders 


PLASTIC “PRODUCTS CO. 


Custom 





CONNECTICIN, 








SPEED LATHES @ & . 





Schauer Ideal Speed Lathes insure finer quality, 
greater accuracy and uniformity, coupled with 
increased output and lower cost. A size and 
type for every finishing purpose. State YOUR 
finishing problem. Write for Catalog 440. 








COMPANY 


ORICINATORS OF TODAY'S SPEED LATHES 
CINCINNATI 2, GHIO 





2077 READING ROAD --- 











INDIA NOW 
AND POSTWAR 


To those manufacturers contemplating extending their 
export market to rapidly expanding British India 
excellent opportunities are offered through the | 
medium of The Industrial & Commercial Trust Limited | 
—an experienced well-established Company, finan- | 
cially sound with extensive ramifications throughout | 
the country—to further that end. 


This Company is prepared to consider the sole agency | 
for India for machine tools, cutting tools, plywood and | 
plastics of all kinds. Domestic radio, apparatus and 
accessories, automobiles and parts, and kindred lines. | 


Bank and other references submitted. 


Communicate direct to: 
THE INDUSTRIAL AND COMMERCIAL 
TRUST LIMITED 


WAVELL HOUSE, 15 GRAHAM ROAD 
BALLARD ESTATE, FORT, BOMBAY | 
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Are YOU specialists in 


your particular line? | 





If so, you will understand when we say: 


IN THE TUBULAR RIVET FIELD 
..« IT’S MILFORD! 


MPORTANT savings in time and production 
costs are possible in assembling electrical 
parts with tubular rivets. 


Here, for instance, is a check list of out- 
standing advantages secured through the use 
of tubular rivets. 


1—Can’t unscrew or shake loose through 
vibration or shock. 


2—Insure maximum tightness—perma- 
nently. 


3—Applied quickly, easily and cheaply. 
4—Available in various metals and alloys. 


5—Economical in cost as compared with 
other fastening devices. 


6—Can be used with plastics, felt, cloth, 
wood, leather, rubber—alone or in com- 
bination—in addition to metal. 


7—Close control of pressures during rivet- 
ing operations (with tubular rivets). 


Tubular rivets are our specialty. We will 
gladly place at your disposal the accumulated 


knowledge and experience of our 
ly, technical staff. 


ILFORD RIVET & MACHINE CO. 


Post Road, Milford, Connecticut 









Symbol of 
EFFICIENCY 


AND 


PRECISION 


The Jof Franklin symbolizes all of the qualities 


you desire in plastic molding. 

Franklin offers you precision Plastic molded 
parts with production performance by a highly 
efficient, well trained personnel. 

You can achieve maximum quality, and re- 
ceive helpful assistance in planning on your 
present or your next plastic job by contacting 
Franklin. 

You'll want your next job 

to carry this symbol @ 


* * * 
Za Bay 
2SPz WAR BONDS 
yor AND STAMPS 

* om * 





ond FRANKLIN PLASTICS DIVISION 
ATTA TIN MDL MGR TR ie 0 Robinson Industries, Inc. - - FRANKLIN, PA. 
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Accurate specializes in reliable 
plastic molding. Our service is 
known, in fact, for its reliability. 
We make molds to specification, 
meet close tolerances, turn out 
properly cured moldings without 


ve 


internal or external flaws. Our de- 


NSN NAKA 


SS aks 


livery promises are kept. If relia- 


RRR aoe Raa bility is your criterion in selecting 


a molder, Accurate Molding should 


« 


~ 


4 
j 







Molding plastics is a phrase that be among your suppliers. Our 
describes an activity as wide as the engineers will be glad to consult 
entire industry. There are all grades with you on any of your current 
and degrees of molding. or future requirement. 








MOLDED PLASTICS | 


FOR WAR-TIME AND | 
PEACE-TIME PRODUCTS 





PLASTICS OF 
PREDETERMINED FITNESS 


THREAD 
MOLDING 
| TUBING 

| TAPE 


SEND FOR BOOKLET 
AND SAMPLES 





URING | 


MILWAUKEE 10, W's. 





| ODENTON, MARYLAND | 























ilt 
nt 


ua 
















All classified odvertising payable in odvonce 
t publicetion. Minimum, $5.00 (up to 60 
words); in border, $10.00 per inch. 
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For further information eddres Classified 
Advertising Dept. MODERN PLASTICS 
122 Eost 42nd St.. New York 17, NY 








AN OPPORTUNITY for an abie, energetic Plastics Chemist or 
Engineer having a large general knowledge of application work 
particularly in laminating and bonding with thermosetting 
resins and capable of supervising development work. Reply 
Box 1007, Modern Plastics. 








ATTENTION 


Have you any idle pre-war compression molds? We are interested 
either through rental or purchase. in ds formerly 
employed in a substantial production of pre-war non-military 
articles. Please give all particulars in replying to Box 1014, 
Modern Plastics. 

















PATENT ATTORNEY specialized : 1008, Mod wants part time job in New 
York City or vicinity. Reply Box 1008, Modern Plastics. EA OS 








Arthur Sw &aA iat 
PRODUCT DESIGN 





Executing designs for post-war manufacturing. 
540 N. Michigan Ave., Chicago 11, Tl. 








FOREMAN MACHINE SHOP—Over draft age or draft exempt. 
Preferably experienced in Plastics—as well as metals. Com- 
pletely responsible for design and execution, machinery, molds, 
dies, jigs and fixtures. Aggressive trouble shooter in novelty 
mass production; well disciplined si rament absolutely 
essential. Adequate compensation, endid opportunity. 
Write Box 1009, Modern Plastics. 











WANTED: PLASTIC SCRAP OR REJECTS in any form. Cellulose 

Acetate, Butyrate, Polystyrene, Acrylic, Vinyl Resin, ete. Also wanted 

surplus lots of phenolic and urea molding materials. Custom grinding 
J magnetizing. Reply Box 318, Modern Plastics. 





FOR SALE: Hydraulic Presses, 4—36" x 36" 12” ram, 1—20" x 80° 4-8” 
rams, 1-52" x 26” 14” ram 400 ton cap., 1-15" «x Lad 10” a 1—14" x 14" 
8” ram, 6—12" x 12” 6” ram, 118" x 20° 14" & x 52°, l—with 
15° ram, l—with 6” ram 3 openi ngs, 1—5B 1s" x "ih? Tes T “ 2—14" x 20° 
Combination Hydraulic Toggles, .4" x 20” 100 ton cap. , at 1—Wat- 
son Stillman duplex high and low pressure ‘, GPM 4000 Ibs. continuous 
ry te, Elmes horizontal triplex 1'¢ GPM 4000 Ibs., Hele Shaw JLP 

7PM 1200 ks HPM triplex 144 GPM 2000 Ibe. on high 16 GPM 4000 
ive: on low V Belt Drive, Robertson Triplex 5 GPM 5000 tbhe., Union 
Steam Pump Viscolizer 3 GPM 3000 Ibe., Gould Triplex 35 GPM 1500 Ibe. 
Accumulator weighted type 6” dia. ram e stroke, Vuleanizers, Extruders, 
Mixers, Mills, ete. vise your Kequirements. HIGHEST PRIC ES 
PAID FOR YOUR USED EQUIPM ENT. Vabvecany Hydraulic Machinery 
Company, 285 Hudson Street, New York 13, New York. 


AVAILABLE—Plastic engineer and Seectite. hak twenty years custom 
molding ~ pee on injection and compression machines. Experience 
covers mold design, construction, tools, jigs, fixtures, cost estimating, 
production and plant management. Positions held shop supt. produc- 
tion and plant manager. Reply Box 1015, Modern Plastics. 





CUSTOM COMPRESSION MOLDING 


A manufacturer desires to contact custom molders having avail- 
able press capacity with a view to production of substantial 
quantities of small compression molded parts or articles. Reply 
Box 1016, Modern Plastics. 








WANTED MOLDING PLANT ENGINEER: Man with practical 
experience in mold design with knowledge of injection and com- 

ion molding methods. Knowled of finishing desirable. 
Sosaatnent position for right man. tion: Staten Island 
Plant. Apply or write with full =e mo of draft status, experience 
or schooling, salary, to S. S. White Dental Mfg. Co., 10 East 
40th Street, New York 16, N. Y. 








WANTED—AN ENGINEERING EXECUTIVE 
A strong, well established, and progressive « 
located in the Middle West, requires the services of a ccoasoned 
engineer. Must know the molding of thermosetting and thermo- 
apes materials, as well as mold fabricating methods and costs. 
his position calls for a high calibre man, and ys accordingly. 
ee give full details in : letter. Address Box 1017, Modern 
astics. 














WANTED: THERMOPLASTIC SCRAP or rejects in any form, including 
Aentape, Butyrate, Styrene, Acrylic and Vinyl Resin materials. Submit 
——'s. and details of geome, grades and color for our quotations. 
Rep! Box 508, Modern Plastics. 
MANAGEMENT ENGINEER: Extensive experience in Plastics, Busi- 
ness Administration, Costs, Production, Methods, Wage Incentives and 
Products. Married. Position must afford plenty of responsibilities. 
Desiring permanent position with post-war tunities. References 
and resume upon request. Reply Box 1010, Modern Plastics. 


FOR SALE—1 Worthington H yd. Pump 1 x 6, 5 GPM 6000 pressure 
M.D. 1 Hyd. Press 24” x 24”, “4° ram; I Battery : of 2—15 x - esuegpuns- 
ing rolls with drive at 75 HP motor; 1 W. S. 15” x 18" Hyd. Press, 10” ram; 
1—14”" x 24” Press, 9” ram; 4—24”" x 55” steel cord Heating Platens;: 4—W. 
& P. Mixers; 4—Semi-Automatic 100-ton Hydr. . platen area 
20” x 36”; Allen 6” Tuber; Dry Powder Mixers; Pulverizers, Grinders, 
ete. Send for complete list. Reply Box 447, Modern Plastics. 


POSITION WANTED—Chemical Engineer, 21, Draft status 1AL (avail- 
able for industry) desires pasties doing research and development 
work in plastics, synthetic fibres; postwar. Experienced in low pressure 
moulding, radar housings; phenolics, urees, melamines, allyl resins. 
Have developed resin for high frequency work. Location anywhere, 
have release. Reply Box 1011, Modern Plastics. 

FOR SALE: 1—500 ton Hydraulic Press with downward moving ram 
and pushbacks. Box 512, Modern Plastics. 

WANTED: Small or medium sized plastic molding plant with either 


hydraulic extrusion or injection ene with or without tool shop. 
Advise full details. Reply Box 788, Modern Plastics. 














WANTED—Lupomatic or similar rod slicing machine, suitable 
for slicing rod celluloid. Advise stating when purchased, condi- 
tion and price. Reply Box 1012, Modern Plastics. 











POSITION WANTED—Foreman wants position with pr progressive o ani- 
zation desiring the service of a man thoroughly experienced in in 
uction of thermosetting materials. Knowledge of presses an 
dies for com jon and transfer molding. Reference available. Draft 
exempt. Reply Box 1013, Modern Plastics. 
IN THE MARKET FOR: Stainless Steel or Nickel Kettles, Vacuum Pan, 
Preform Machine and Mixer, Hydraulic Presses. Reply Box 825, Modern 
Plastics. 
FABRICATOR OF PLASTICS has facilities available for small jobs 
and uction work. War and essential items given preference over 
non-essential. We specialize in Luwite and Plexiglas. House of Plastics, 
2323 Michigan Ave., St. Louis 4, Mo. 














EASTERN CANADIAN SALES REPRESENTATIVES with excellent 
connections, seeks to establish business relation with plastic manu- 
facturers for now and post war — Plastic Commodities Company, 
623 Notre Dame West, Montreal, Que., Canada. 


FOR SALE: ‘4’ Preform Tablet Machine; W. S. Hydr. Press 12” x 12”, 
6'9”" Ram; ps Geen 12” x 12”, 7%" Ram; 2-15" x 1s’, 7%" & Bi" 
Rama, Heated Platens; 24” x 36", 6” Rem: 22” x 24",5\% Ramm 35° x % 
two 5” Rams; 48" x 26", four 3'\4" Rams; 78" x 36", two : \6” Ramses; Farrel 
30” x 23” Heated Platens, 8° Ram; Farrel 24” x 24’, 10" Ram, Heated 
Platens; Thropp 24” x 24", 10" Ram, Heated Platens; 400 ton Hydraulic 
Extrusion Press; 1—Royle #2 Extruder or Tuber: Faust 150 gal. heavy 
Double Spiral Jack. Mixer; 3—New Ball & Jewell Rotary Cutters; Large 
stocks of Hydraulic Presses, Pumps & Accumulators, Mixers, Grinders, 
Pulverizers, Gas Boilers, etc. Only Partial Listing. Send us your in- 
quiries. We also buy your surplus machinery. Stein Equipment Ce., 
426 | Broome St., New York 13, N'Y” 





PLASTICS ENGINEERING EXECUTIVE 


Unusual background and accomplishments, interested in con- 
nection with progressive national organization in New York, 
Chicago or Detroit area. ( ate or establish manufacturing 
unit in laminated molded plastics or other reinforced thermo- 
setting materials. Partne i im new business unit considered. 
Able to assume complete responsibility and show profitable 
results creating —~ 7 protest lines, materials, processes, equip- 
ment and tools. hly familiar with costs, profit analysis 
and operating Pe wy <A only, kindly state nature of 
roducts, results expected and plan of compensation. Box 1018, 
odern Plastics. 











MANUFACTURERS—MOLDERS—ATTENTION!!! New Patent—For 
Sale or Royalty. Combination—Water Filter, Spray, Anti-Splash, 
Purifier, Size 244" x 3". Molded of Plastic. Adaptable to any size kitchen 
faucet. Sales thru chain, syndicate or de ey stores. $1.00 retailer. 
Volume could readily reach several milli Can be used for photo- 

phic developing where clear filtered water is necessitated. Reply 
Box 1021, Modern Plastics. 





INJECTION MOLDER interested in buying additional molding 
facilities, Injection, Compression and Extrusion. Box %67, 
Modern Plastics. 











JULY * 1944 219 











LIVE ORGANIZATION WANTS FOLLOWING 
Te purchase for cash, nell Padection ping plant or machinery, ideas 
o patents adaptable to plastics manufacture. Will finance 
L aoa IN MIDDLE WEST, FIRMS HA 


ESENT AVING 
$ SELLING TO ANY TYPE BUYER. AGGRESSIVE 
RELIABLE "Fie ENTATION BY EXPERIENCED MEN. 


D. Nichols, President 
_INDUSTIGAT PLASTICS CORPORATION 
161 W. Wisconsin Avenue Milwaukee 3, Wisconsin 


Manufacturing Engineering Marketing 








DRAFTSMAN & TOOL DESIGNER 


Experienced in design of com ion and injection molds, also 
jie and fixtures. m product development desirable. 
eply Box 981, Modern Plastics. 








MANUFACTURERS FABRICATORS 
INVENTORS MOLDERS 

Have you a product you want marketed? How many do you 
want sold ear? 
WEs ialise in NV in MARKETING, MERCHANDISING, and SALES 
PRO OTION through drug and variety chain stores and depart- 
ment stores, nationality. 
be De ye on a Geabiaiaston basis, or we guaranty to purchase 
a mite amount year, in bulk or packaged. 
Send sample and } aft ils, please. Box 1020, Modern Plastics. 











ACT URERS of molded plastic articles with engineering staff 

tly ee to contact us for the purpose of consultation and produc- 

articles sold in large quantities before the war. Write or call to 

as Mr. Max Ingwer. Consolidated Sewing Machine & Supply Co., 
1115 Broadway, New York, N. Y. 





FOR SALE—Lucite molding powder (HM-109) as follows: 
255 Ibe. H-10343 White 
467 Ibe. H-10344 Green 
584 Ibs » 5 10022 Black 
2112 Ibs. H-10341 Red. 


Entire amount 60¢ per pound, f.o.b. Kansas City. 
Reply Box 1019, Modern Plastics. 








PRODUCT ENGINEER, familiar with compression and injec- 
tion molding. Must have customer contact experience. Per- 
manent position with successful organization. Good postwar 
outlook. Write full details of qualifications, salary expected. 
Reply Box 1022, Modern Plastics. 











FOR SALE—Clear Acrylic Resin Scrap Sheet Stock (Plexiglas) available 
in thickness of ‘4, %, and 4 inches. This sheet stock is packed in 
selected sizes of the pone ppaagers in both formed and flat stock. Reply 
Bex 1031, Modern Plas 


PLASTICS ENGINEER with valuable Pacific Coast Aircraft and furni- 
ture connections, has well financed sales organization. What have you 
to sell? Box 425, Wilmington, California. 





USED INJECTION MOLDING MACHINES either Reed Prentice 
or Lester 6-8-10 or 12 inch capacity. Can furnish required re- 
leases. Reply Box 1030, Modern Plastics. 








WANTED—SALES ENGINEER 


By progressive custom molders located in Central New Jersey to 
represent them in Philadelphia and adjoining territory, on a 
commission basis. Must have experience in compression and 
injection molding. Good opportunity for the right man. Give 
ah mma and experience in first letter. Reply Box 1027, Modern 








WANTED 
PLASTICS MOLDING PLANT OR EQUIPMENT 


Modern plant equipped with 2 or 3 compression molding pressers 
of 150 to 200 ton capacity with necessary preform machines. 


Injection molding equipment also desired. 
Please send details to: 
Box 162, Equity, 113 W. 42 St., New York 18 








WANTED 


1 #30 Francis Hydraulic Press Size 30” x 30” dia. of cyl. 14°— 
Stroke 14” max. ga. pressure p.s.i.—2000 pressure in tons 153; 
complete with compressor. Reply Box 1028, Medern Plastics. 








WANTED 


Consultant or Plastic Engineer who can aid us in the application 
of plastics to our product. We manufacture a universal product 
which we believe lends itself to the use of plastics. 

Reply Box 1029, Modern Plastics 











WANTED—SALES REPRESENTATIVES: To sell a new plastic board 
to molders, fabricators and all consuming industries. We operate our 
own paper mills. Do our own impregnating. Prefer an individual or 
organization with knowledge of the plastics industry and ability to find 
and develop potential users. Write, giving business references, names 
of accounts handled and territory covered. Reply Box 1025, Modern 
Plastics. 


PLASTIC MANUFACTURERS—Device for diversified printed matter’ 
leaflets, pamphlets, folders, booklets, catalogs, ete. Featuring—all- 
dimensional, designable, picturesque, display, array, assemblage. 
Items either single or quantity; singular-or-volume; removable; re- 
placeable. Patent value. Full 20 claims, claimed, issued. Originator, 
ae designer of device, trade mark and sales highlight. Has noth- 

g tosell. Seeks active affiliation. Reply 1023, Modern Plastics. 








WANTED: Man to take charge of TFoolroom.. Must have had 
tool building and design experience and be skilled. Fine oppor- 
tunity with reliable Plastic Moulders. “Prefer man about 45."" 
Reply Box 1024, Modern Plastics. 


FOR SALE 
1 Worthington 4” x 6” Horizontal Duplex Pump, 100 G.P.M. 
oF ee Complete with 20.H.P. 3 phase 60 cycle 220-240 motor 
ve. 
1 Worthing Vertical Triplex Pump +4” x 6"—-50 G.P.M. at 250 p.s.i. 
1 American Marsh 3 Stage direct Connected Centrifugal Pump 
25 H.P. 3 ph. 60 cycle 220 Volt Motor—150 G.P.M. 300 Ft. head. 


Reply Box 1032, Modern Plastics 




















INSERTS 
Serew Machine Products in Plastics and Metals 
Machine Works, Inc. 


1 " Park Avenue, New York 35 
ATwater 9-8563-9 


WANTED small or medium size plastic injection molding plant 
with or without tool shop. Advise with full details. Reply 


Box 1033, Modern Plastics. 














CREATIVE MAN WANTED 


We have an ng foam, that wil a man in our organization, who is capable 
of creati at will -_ in the Advertising Specialty and 
Calendar held in this field is not necessa t it 
Sr ‘ielp. Ac Advancement is limited only by the 

nt's ty. 


~ metal a real opportunity for someone. 





spolicant’s trained a Ne 35 or under, preferred. 
0%) samen salary requirements and draft 

status. Write us 

Keply Box 1026, 





MOLDERS NOTICE 


Are you molding plastic parts of your own or customers, that can 
be sold to retail, wholesale or industrial outlets? We offer a 
national sales organisation to assist you or your customers in 
marketing these products. We can market those tough ones 
teo. Give usatry. Reply Box 994, Modern Plastics. 
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PRESSURE 


Dehydrated Can — Courtesy Zenith Associates, Newton, Mass. 


Wringing Out Water HOT or COLD 


Dry air must flow steadily from this clear trans- 
parent, metal inserted, dehydrator can which we are 
moulding for Zenith Associates, Newton, Mass. Air- 
craft all over our fighting fronts depend on it. Under 
test, when filled with silica gel, this can has to 
stand 30 pounds per square inch of pressure, a 
temperature range of — 65°F. to 150°F., and severe 
shock. Even the threads meet rigid specifications. 

Quality is written all over this plastic application. 


For Custom Injection 
Moulding ... try the Trio 


8 GRAFTON STREET 


EAST 


N 


Quality, knowledge, dependability, speed-and volume 
production, close tolerances, intricate moulds, and 
painstaking inspection of every piece are our stock 
in trade — our assets which already have made us 
a plastics “division” of many of our customer com- 
panies. You can have exactly the same confidence 
in the Trio from your first inquiry about any plastic 


application. 
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ELECTRIC IRON HANDLE 


BAKELITE 


TRADE-MARK 





Today ... Two-=Fisted Gun Grips 


THESE GRIPS, molded from a BAKELITE impact- 
resistant phenolic plastic, give aircraft gunners instant 
command of turret rotation, gun firing, and the micro- 
phone system. They are miniature switchboards— 
alive with electrical controls and ready for instant 
action. But at the same time they are lightweight, 
tough to withstand impact, and highly dielectric. Tem- 
peratures ranging from —70 deg. F. to 180 deg. F. do 
not affect their form or operation because they are 
dimensionally stable. Their fine, lustrous, integral 
finish withstands the roughest handling. 


The designing and molding of gun turret control grips 
closely parallels that of producing peacetime appli- 
ances, such as flatiron handles. And both call for the 
same combination of physical, electrical, and thermal 


Molding Plastics 


characteristics in the construction material. The right 
answer for thousands of other products has come 
from the use of the right BAKELITE plastic, plus the 
coordinated teamwork of designer, molder, and ma- 
terials supplier. 


Our field engineers and development laboratories will 
gladly work with you on any product that you wish 
to improve or that is now in the planning stage. 
Write for Booklet 15M, “Bakelite Molding Plastics.” 
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BAKELITE CORPORATION, 30 E. 42 St., New York 17 


Unit of Union Carbide and Carbon Corporation 
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NSURE YOUR FUTURE BY BUYING MORE WAR BONDS AND SAVING THE) 
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in each United States Air Force plane, hundreds 
parts are put to work. From panel board to joop antenna ie; 3 
plastics in many forms—l laminates, compression and injection 
moldings, and low pressure molded parts—are proving their value. 
The fact that these many ports are put to work in one large struc- 
ture shows that plastics may fit a great variety of uses. 
The versatility of plastics can never be over-estimated. The General 
Electric Company may recommend one plastics material where great 
tensile strength is needed, may recommend another plastic for heat 
resistance and yet another where impact strength is a necessary 
requirement. Because General Electric molds and fabricates all types 
of material you can be sure that G-E technicians will recommend 
' the best one for your need. 
For help on your problem write Section A-206, One Plastics Avenue, 
Pittsfield, Mass. 


Hear the General Electric radio programs: “The G-E All Girl Orchestra’ Sunday 
10 P.M. EWT, NBC. “The World Today” news every weekday 6:45 P.M. EWT, CBS. 
















FIFTY YEARS IN THE PLASTICS INDUSTRY 


GENERAL @ ELECTRIC 








